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Current copies of the following documents are hereby made part of these contract documents
by reference. These documents are available on the DFCM web site at http://dfcm.utah.gov or are
available upon request from DFCM.

DFCM Supplemental General Conditions dated July 15, 2008
DFCM General Conditions dated May 25, 2005.
DFCM Application and Certification for Payment dated May 25, 2005.

Technical Specifications :
Drawings:

The Agreement and General Conditions dated May 25, 2005
have been updated from versions that were formally adopted
and in use prior to this date. The changes made to the General

Conditions are identified in a document entitled Revisions to
General Conditions that is available on DFCM’s web site a
://dfcm.utah.qov
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NOTICE TO CONTRACTORS

Sealed bids will be received by the Division of Facilities Construction and Management (DFCM) for:

LOGAN ARMORY BOILER REPLACEMENT
UTAH NATIONAL GUARD - LOGAN, UTAH
DECM PROJECT NO: 08062470

Bids will be in accordance with the Contract Documents that will be available on Thursday, August
21, 2008, and distributed in electronic format only on CDs from DFCM, 4110 State Office Building,
Salt Lake City, Utah and on the DFCM web page at http://dfcm.utah.gov. For questions regarding this
project, please contact Tim Parkinson, DFCM, at 801-450-2478. No others are to be contacted
regarding this bidding process. The construction estimate for this project is $160,000.00.

A mandatory pre-bid meeting will be held at 10:00 A.M. on Tuesday, August 26, 2008 at the Logan
Armory, located at 590 South 500 West, Logan, Utah. All bidders wishing to bid on this project are
required to attend this meeting.

Bids will be received until the hour of 3:00 PM on Monday, September 8, 2008 at DFCM, 4I10 State
Office Building, Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM
Conference Room, 4110 State Office Building, Salt Lake City, Utah. NOTE: Bids must be received at
4110 State Office Building by the specified time.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of
Facilities Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction and Management reserves the right to reject any or all bids or
to waive any formality or technicality in any bid in the interest of DFCM.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

Joanna Reese, Contract Coordinator
4110 State Office Building, Salt Lake City, Utah 84114
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PROJECT DESCRIPTION

Contractor will be responsible for the removal of the existing boiler, circulating pumps,
and controls. This work shall include all labor, materials and equipment accessories
required to complete all heating, plumbing, electrical and other mechanical systems
shown on the plans and contract documents. All work shall be performed according to the
Project Specifications required to properly complete the entire project. Contractor shall be
responsible for a complete working heating system.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

< es crses . DFCM
Division of Facilities Construction and Management
PROJECT SCHEDULE
PROJECT NAME: LOGAN ARMORY BOILER REPLACEMENT
UTAH NATIONAL GUARD - LOGAN, UTAH
DFCM PROJECT NO. 08062470
Event Day Date Time Place
Bidding Documents Thursday August 21, 2008 1:00 PM | DFCM
Available 4110 State Office Bldg
SLC, UT and the DFCM
web site *
Mandatory Pre-bid Tuesday August 26, 2008 | 10:00 AM | 590 South 500 West
Site Meeting Logan, Utah
Last Day to Submit Thursday August 28, 2008 8:00 AM | Tim Parkinson - DFCM
Questions E-mail:tparkins@utah.gov

Fax 801-538-3267

Addendum Deadline Wednesday | September 3,2008 | 2:00 PM | DFCM web site *
(exception for bid

delays)

Prime Contractors Monday | September 8,2008 | 3:00 PM | DFCM

Turn In Bid and Bid 4110 State Office Bldg
Bond SLC, UT
Sub-contractor List Tuesday | September9,2008 | 3:00 PM | DFCM

Due 4110 State Office Bldg

SLC, UT
Fax 801-538-3677

Substantial Completion Friday October 24, 2008 5:00 PM
Date

*  NOTE: DFCM'’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Notice to Contractors” and in accordance with the "Instructions to Bidders”,
in compliance with your invitation for bids for the Logan Armory Boiler Replacement — Utah National
Guard — Logan, Utah — Project No. 08062470 and having examined the Contract Documents and the site of
the proposed Work and being familiar with all of the conditions surrounding the construction of the proposed
Project, including the availability of labor, hereby proposes to furnish all labor, materials and supplies as
required for the Work in accordance with the Contract Documents as specified and within the time set forth and
at the price stated below. This price is to cover all expenses incurred in performing the Work required under the
Contract Documents of which this bid is a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to
perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by October 24, 2008, should I/we be the
successful bidder, and agree to pay liquidated damages in the amount of $500.00 per day for each day after
expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in the Contract Documents, and deliver acceptable Performance and Payment
bonds in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the
contract.
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BID FORM
PAGE NO. 2

The Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the
property of the Division of Facilities Construction and Management as liquidated damages for delay and
additional expense caused thereby in the event that the contract is not executed and/or acceptable 100%
Performance and Payment bonds are not delivered within the time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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INSTRUCTIONS TO BIDDERS

1. Drawings and Specifications, Other Contract Documents

Drawings and Specifications, as well as other available Contract Documents, may be obtained as stated
in the Invitation to Bid.

2. Bids

Before submitting a bid, each contractor shall carefully examine the Contract Documents, shall visit
the site of the Work; shall fully inform themselves as to all existing conditions and limitations; and
shall include in the bid the cost of all items required by the Contract Documents. If the bidder
observes that portions of the Contract Documents are at variance with applicable laws, building codes,
rules, regulations or contain obvious erroneous or uncoordinated information, the bidder shall
promptly notify the DFCM Representative and the necessary changes shall be accomplished by
Addendum.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in
the procurement documents and submitted in a sealed envelope at the location specified by the
Invitation to Bid prior to the deadline for submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of
Facilities Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE
BID BOND FORM PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE
CONSIDERED AN ACCEPTABLE BID.

If the bid bond security is submitted on a bid bond form other than DFCM’s required bid bond form,
and the bid security meets all other legal requirements, the bidder will be allowed to provide an
acceptable bid bond by the close of business on the next business day following notification by DFCM
of submission of a defective bid bond security. NOTE: A cashier’s check cannot be used as a
substitute for a bid bond.

3. Contract and Bond

The Contractor's Agreement will be in the form found in the specifications. The Contract Time will be
as indicated in the bid. The successful bidder, simultaneously with the execution of the Contract
Agreement, will be required to furnish a performance bond and a payment bond, both bearing original
signatures, upon the forms provided in the procurement documents. The performance and payment
bonds shall be for an amount equal to one hundred percent (100%) of the contract sum and secured
from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for subcontractors will be specified in the Supplementary General Conditions.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 2

4, Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”,
which are included as part of these Contract Documents. The Subcontractors List shall be delivered to
DFCM or faxed to DFCM at (801)538-3677 within 24 hours of the bid opening. Requirements for
listing additional subcontractors will be listed in the Contract Documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements
for the listing and changing of subcontractors. Any contractor who is found to not be in compliance
with these requirements is subject to a debarment hearing and may be debarred from consideration for
award of contracts for a period of up to three years.

5. Interpretation of Drawings and Specifications

If any person or entity contemplating submitting a bid is in doubt as to the meaning of any part of the
drawings, specifications or other Contract Documents, such person shall submit to the DFCM Project
Manager a request for an interpretation thereof. The person or entity submitting the request will be
responsible for its prompt delivery. Any interpretation of the proposed documents will be made only
by addenda posted on DFCM’s web site at http://dfcm.utah.gov. Neither the DFCM nor A/E will be
responsible for any other explanations or interpretations of the proposed documents. A/E shall be
deemed to refer to the architect or engineer hired by DFCM as the A/E or Consultant for the Project.

6. Addenda

Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid
form. Failure to acknowledge addenda may result in disqualification from bidding.

7. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder,
based on the lowest combination of base bid and acceptable prioritized alternates, provided the bid is
reasonable, is in the interests of the State of Utah to accept and after applying the Utah Preference
Laws in U.C.A. Title 63, Chapter 56. DFCM reserves the right to waive any technicalities or
formalities in any bid or in the bidding. Alternates will be accepted on a prioritized basis with
Alternate 1 being highest priority, Alternate 2 having second priority, etc.
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INSTRUCTIONS TO BIDDERS
PAGE NO. 3

8. DFCM Contractor Performance Rating

As a contractor completes each DFCM project, DFCM, the architect/engineer and the using agency
will evaluate project performance based on the enclosed “DFCM Contractor Performance Rating”
form. The ratings issued on this project will not affect this project but may affect the award on future
projects.

9. Licensure

The Contractor shall comply with and require all of its subcontractors to comply with the license laws
as required by the State of Utah.

10. Permits

In concurrence with the requirements for permitting in the General Conditions, it is the responsibility
of the Contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality
and the SWPPP requirements from the Utah Department of Environmental Quality and submit the
completed forms and pay any permit fee that may be required for this specific project. Failure to
obtain the required permit may result in work stoppage and/or fines from the regulating authority that
will be the sole responsibility of the Contractor. Any delay to the project as a result of any such failure
to obtain the permit or noncompliance with the permit shall not be eligible for any extension in the
Contract Time.

11. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

12. Time is of the Essence

Time is of the essence in regard to all the requirements of the Contract Documents.

13. Withdrawal of Bids

Bids may be withdrawn on written request received from bidder prior to the time fixed for opening.
Negligence on the part of the bidder in preparing the bid confers no right for the withdrawal of the bid
after it has been opened.

14. Product Approvals

Where reference is made to one or more proprietary products in the Contract Documents, but
restrictive descriptive materials of one or more manufacturer(s) is referred to in the Contract
Documents, the products of other manufacturers will be accepted, provided they equal or exceed the
standards set forth in the drawings and specifications and are compatible with the intent and purpose of
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INSTRUCTIONS TO BIDDERS
PAGE NO. 4

the design, subject to the written approval of the A/E. Such written approval must occur prior to the
deadline established for the last scheduled addenda to be issued. The A/E’s written approval will be in
an issued addendum. If the descriptive material is not restrictive, the products of other manufacturers
specified will be accepted without prior approval provided they are compatible with the intent and
purpose of the design as determined by the A/E.

15. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial
responsibility of the contractor, subcontractor or sub-subcontractor.

16. Debarment

By submitting a bid, the Contractor certifies that neither it nor its principals, including project and site
managers, have been, or are under consideration for, debarment or suspension, or any action that
would exclude such from participation in a construction contract by any governmental department or
agency. If the Contractor cannot certify this statement, attach to the bid a detailed written explanation
which must be reviewed and approved by DFCM as part of the requirements for award of the Project.
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as
the "Principal," and , a corporation organized and existing
under the laws of the State of , with its principal office in the City of and authorized to transact

business in this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable
Securities on Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto
the STATE OF UTAH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the
accompanying bid), being the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors,
administrators, successors and assigns, jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying
bid incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not
execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified
in writing of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated
damages and not as a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful
performance thereof within ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and
void. Itis expressly understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full
penal sum of this Bond. The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be
for a term of sixty (60) days from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953,
as amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at
length herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

DATED this day of , 20
Principal’'s name and address (if other than a corporation): Principal’'s name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:
STATE OF )
) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)
On this day of , 20 , personally appeared before me

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say
that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has
complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she
acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20
My Commission Expires:
Resides at:

NOTARY PUBLIC

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and

INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to

DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s
name, bid amount and other information required by Building Board Rule and as stated in these Contract
Documents, based on the following:

DOLLAR AMOUNTS FOR LISTING

PROJECTS UNDER $500,000: ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE:  ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED

Any additional subcontractors identified in the bid documents shall also be listed.

The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have.
Bidder may not list more than one subcontractor to perform the same work.

If there are no subcontractors for the job that are required to be reported by State law (either because there
are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the
dollar amounts referred to above), then you do not need to submit a sublist. If you do not submit a sublist, it
will be deemed to be a representation by you that there are no subcontractors on the job that are required to

be reported under State law. At any time, DFCM reserves the right to inquire, for security purposes, as to
the identification of the subcontractors at any tier that will be on the worksite.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license
number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder shall certify that
all subcontractors, required to be licensed, are licensed as required by State law. A subcontractor includes a
trade contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or
supplies to a contractor or subcontractor.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or
reasonable bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term “Special
Exception’ for that category of work, and shall provide documentation with the subcontractor list describing the
bidder’s efforts to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable
to obtain a qualified subcontractor bid. The Director must find that the bidder complied in good faith with State
law requirements for any ‘Special Exception’ designation, in order for the bid to be considered. If awarded the
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid. The amount of
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of
‘Special Exception’ on the sublist form shall also include amount allocated for that work.

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list
meeting the requirements of State law. Director may withhold awarding the contract to a particular bidder if one
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM
Page No. 2

such other reason in the best interest of the State of Utah. Notwithstanding any other provision in these
instructions, if there is a good faith error on the sublist form, at the sole discretion of the Director, the Director
may provide notice to the contractor and the contractor shall have 24 hours to submit the correction to the
Director. If such correction is submitted timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only
after receiving written permission from the Director based on complying with all of the following criteria.

@ The contractor has established in writing that the change is in the best interest of the State and that the
contractor establishes an appropriate reason for the change, which may include, but not is not limited to,
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of
performing, and/or the subcontractor has requested in writing to be released.

2 The circumstances related to the request for the change do not indicate any bad faith in the original
listing of the subcontractors.

3 Any requirement set forth by the Director to ensure that the process used to select a new subcontractor
does not give rise to bid shopping.

(@) Any increase in the cost of the subject subcontractor work is borne by the contractor.

5) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being
issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being
removed unless the Contractor establishes that the subcontractor is not qualified for the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

SUBCONTRACTOR,
TYPE OF WORK “SELF” OR “SPECIAL SUBCONTRACTOR CONTRACTOR
EXCEPTION” BID AMOUNT LICENSE #

ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” * $300,000.00 123456789000
CONCRETE XYZ Concrete Inc $298,000.00 987654321000
(ALTERNATE #1)

_ _ _ (TO BE PROVIDED
MECHANICAL “Special Exception” Fixed at: $350,000.00 AFTER OBTAINING

(attach documentation) SUBCONTRACTOR)

* Bidders may list “self”, but it is not required.

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES
L] L] L] L] L] L] L] DFCM
Division of Facilities Construction and
SUBCONTRACTORS LIST
FAX TO 801-538-3677
PROJECT TITLE:
Caution: You must read and comply fully with instructions.
SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

I. This list includes all subcontractors as required by the instructions, including those related to the base bid as
well as any alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.

3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN
CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED
APPROPRIATE BY OWNER. ATTACH A SECOND PAGE IF NECESSARY.

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 — facsimile 801-538-3677 — http://dfcm.utah.gov
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3000/300/ IFVA/ / /

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of , 20, by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

The DFCM General Conditions (“General Conditions”) dated May 25, 2005 and Supplemental General
Conditions dated July 15, 2008 (“also referred to as General Conditions™) on file at the office of DFCM
and available on the DFCM website, are hereby incorporated by reference as part of this Agreement and
are included in the specifications for this Project. All terms used in this Contractor's Agreement shall be
as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00),
which is the base bid, and which sum also includes the cost of a 100% Performance Bond and a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Payment Bond as well as all insurance requirements of the Contractor. Said bonds have already been
posted by the Contractor pursuant to State law. The required proof of insurance certificates have been
delivered to DFCM in accordance with the General Conditions before the execution of this Contractor's
Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete by . Contractor agrees to pay liquidated damages in the amount of
$ per day for each day after expiration of the Contract Time until the Contractor achieves
Substantial Completion in accordance with the Contract Documents, if Contractor's delay makes the
damages applicable. The provision for liquidated damages is: (a) to compensate the DFCM for delay
only; (b) is provided for herein because actual damages can not be readily ascertained at the time of
execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the DFCM from
maintaining Claims for other non-delay damages, such as costs to complete or remedy defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Invitation to Bid, Instructions to Bidders/ Proposers
and the Bid/Proposal, to the extent not in conflict therewith and other documents and oral presentations
that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
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CONTRACTOR'S AGREEMENT
PAGE NO. 3

safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.

Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. Itis understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM,; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public

(SEAL)

My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date Lynn A. Hinrichs Date
DFCM Administrative Services Director Assistant Director Construction Management
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
July 15, 2008
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Address: Approved As To Form: May 25, 2005
Phone- By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)
KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the “Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the "Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF
On this day of , 20 , personally appeared before me

, Wwhose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency. Approved As To Form: May 25, 2005
Agent: By Alan S. Bachman, Asst Attorney General
Address:
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
As-built Drawings O & M Manuals Warranty Documents Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within

__calendar days from the above date of issuance of this Certificate. The amount withheld pending completion of the list of
items noted and agreed to shall be: $ . If the list of items is not completed within the time allotted the Owner
has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the expense of
the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the Owner shall be
promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE

by:
AJE (include name of firm) (Signature) DATE

by:
USING INSTITUTION OR AGENCY (Signature) DATE

by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc: Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606



MECHANICAL AND ELECTRICAL SPECIFICATIONS
FOR THE
BOILER REPLACEMENT

LOGAN NATIONAL GUARD ARMORY
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LOGAN NATIONAL GUARD ARMORY - BOILER REPLACEMENT

INDEX TO SPECIFICATIONS

SECTION NO.: SECTION TITLE:
MECHANICAL.:
15010 MECHANICAL GENERAL PROVISIONS
15020 SEISMIC RESTRAINT
15040 TESTING
15050 PIPING MATERIALS AND METHODS
15180 INSULATION
15700 HEATING EQUIPMENT
15900 AUTOMATIC TEMPERATURE CONTROLS
ELECTRICAL:
16010 BASIC ELECTRICAL REQUIREMENTS
16050 BASIC ELECTRICAL MATERIALS AND METHODS
16091 ELECTRICAL DEMOLITION REQUIREMENTS
16110 RACEWAY
16120 WIRES AND CABLES
16135 ELECTRICAL BOXES AND FITTINGS
16170 CIRCUIT AND MOTOR DISCONNECTS
16190 SUPPORTING DEVICES
16195 ELECTRICAL IDENTIFICATION
16477 FUSES
16480 MOTOR CONTROLLERS

16660

SEISMIC BRACING
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LOGAN NATIONAL GUARD ARMORY - BOILER REPLACEMENT

SECTION 13500 - BALANCING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS:

A

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Specification Sections, apply to this Section.

WORK INCLUDED:

A

The General Contractor shall employ an AABC or NEBB certified contractor to test and
balance the hydronic systems.

As a part of this contract, the mechanical contractor shall make all changes in the impellars,
as required by the TAB firm, at no additional cost to the Owner.

SERVICES OF MECHANICAL CONTRACTOR:

A

The mechanical contractor shall have all systems complete, calibrated, and in operational
readiness prior to notifying the TAB firm that the project is ready for their services, and the
contractor shall so certify in writing to the Owner that such a condition exists.

Should the TAB firm be so notified and the TAB work commenced and the systems are found
to not be in readiness or a dispute occurs as to the readiness of the systems, the mechanical
contractor shall request an inspection be made by a duly appointed representative of the
Owner, TAB firm, and the mechanical contractor. This inspection shall establish to the
satisfaction of the represented parties whether or not the systems meet the basic
requirements for TAB services. Should the inspection reveal the TAB services notification to
have been premature, all costs of the inspection and work previously accomplished by the
TAB firm shall be paid for by the project mechanical contractor.

SERVICES OF THE TAB FIRM:

A

Act as liaison between the Owner, Owner's Representative, and contractor and inspect the
installation of mechanical piping systems, temperature controls and other component parts of
the hydronic systems. The inspection of the work will cover that part relating to proper
arrangement and adequate provisions for the checking and balancing.

Upon completion of the installation and start-up of the mechanical equipment, to check,
adjust, and balance system components to obtain optimum conditions on each conditional
space in the building.

Prepare and submit to the Owner (or his delegated representative) complete reports on the
balance and operations of the systems.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

TEMPERATURE TABULATION:

A.

Take a temperature tabulation of all key points in the heatinfg system. Record outside
ambient temperature. Record concurrent supply and return temperatures.

TESTING AND BALANCING 13500 - 1



LOGAN NATIONAL GUARD ARMORY - BOILER REPLACEMENT

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

WATER VOLUMES:

A. As measured at each flow measuring station. It shall be the obligation of the contractor to
change pump impellers, if necessary, without cost to the Owner, to attain the specified air
volumes.

PRESSURE:

A. As measured across each pump, heating coil, etc. Relate these readings to the particular

pump curve in terms of GPM.

ELECTRICAL CURRENT/VOLTAGE:

A. Measurements to be taken at the drive motor on each piece of equipment.
MOTOR SPEED:
A. To be measured in RPM.

INSTRUMENTATION LIST:

A. Provide a list of instruments by type and make used in gathering the TAB data.
DRAWINGS:
A. The TAB contractor's working drawings shall have the equipment numbered and/or lettered to

correspond to the numbers and letters used on the report data sheets so that data in the
report can be correlated. If room numbers actually used in the building differ from those on
the plans, the building room numbers shall be marked on these plans. Only one such
marked-up set of drawings need be provided with each copy of the TAB report.

LOGGING OF DATA

A. The firm shall be responsible for inspecting, adjusting, balancing, and logging the data on the
performance of the flows of water through all coils, and the power consumption of all motors.
The contractor, mechanical contractor, the various subcontractors involved, and the suppliers
of the equipment installed shall all cooperate with the balancing agency to provide all
necessary data on the design and proper application of the systemic components and shall
furnish all labor and material required to eliminate any deficiency.

EQUIPMENT:

A. This contractor shall provide all necessary labor, equipment, scaffolding, instruments, and
materials required to adjust, balance, and check all systems.

REPORT:

A. The activities, as described hereinbefore, will culminate in a report to be provided to the
Owner or his delegated representative. This report shall be furnished in four (4) copies. The
intent of the final report is to provide a reference of actual operating conditions for the
Owner's operating personnel.

END OF SECTION 13500.
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SECTION 15010 - GENERAL PROVISIONS

PART 1 - GENERAL

1.1

1.2

1.3

14

15

1.6

1.7

RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

GENERAL CONDITIONS:

A. The contractor shall carefully read the General Conditions of the Contract and all
information to bidders which, with the following specifications for heating, plumbing, and
temperature control are a part of the Contract.

WORK INCLUDED:

A. The work to be done under this section includes the furnishing of all labor, materials,
equipment, accessories required to complete all heating, plumbing, and other mechanical
systems as show on plans and described in these specifications or required to properly
complete the entire work.

CODES AND ORDINANCES:

A. The work shall be installed in accordance with the following codes: 2006 IBC, 2006 IMC,
2006 IPC, 2005 NEC, 90.1 Energy Code, Utah Pressure Vessel code, and any other
state, local or government code or ordinance that governs the type of work covered by
these specifications. Should the drawings conflict with the code, the code shall govern
the proper installation of the work, and no extra charge shall be made for such change.

SUBSTITUTIONS AND PACKAGE PRICING:

A. Prior approvals are allowed for mechanical equipment. Suppliers who group products into
packages for package pricing must breakout individual prices at the request of the
contractor, engineer, or owner. Suppliers who refuse to breakout prices, especially those
who may have a sole-source item, will not be allowed to submit prices to the contractors,
and the engineer will issue an addendum to omit their products from the project.

FEES AND PERMITS:

A. This contractor shall obtain all necessary permits and pay all fees required in connection
with the work.

SITE INSPECTION AND EXAMINATION OF DRAWINGS:

A. The contractor shall carefully study all drawings and specifications pertaining to the work.
If any of the work as laid out, indicated, or specified is contrary or conflicts with any
governing ordinances or regulations, the same shall be reported to the Owner's
representative before submitting a bid. The Owner's representative will then issue
instructions as to procedure. The contractor shall carefully examine the building site and
compare the drawings with existing conditions. By the act of submitting a bid, the
contractor shall be deemed to have made such examination, and to have accepted such
conditions, and to have made allowance therefore in preparing his bid.

GENERAL PROVISIONS 15010 - 1
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1.8

1.9

1.10

111

1.12

RECORD DRAWINGS:

A.

The contractor shall provide and keep up to date a complete record set of drawings which
shall be corrected daily to show change from the original drawings and specifications, the
size and kind of equipment, and runs of all pipes, etc. Prints for this purpose will be
furnished by the Owner's Representative. This set of drawings shall be kept on the work
and shall be used only as record set. Upon completion of the work, the set of record
drawings shall be turned over to the Owner's Representative.

GUARANTEE:

A.

By the acceptance of the contract award for the work herein described, the contractor
assumes the full responsibility imposed by the guarantee as set forth herein and should
protect himself through proper guarantee from equipment and specialty manufacturers
and subcontractors as their interests may appear.

All materials and equipments provided and installed under this division of the
specifications shall be guaranteed for a period of one (1) year from the date of
substantial completion and acceptance by the Owner, unless specifically noted
elsewhere in the specification. Should any trouble develop during this period due to
defective materials to correct the trouble without any cost noticed at the time of
installation and/or during the guarantee period shall be corrected immediately to the
entire satisfaction of the Owner's Representative.

PAINTING:

A.

All equipment which is to be furnished in factory prefinished conditions by the mechanical
contractor shall be left without mark, scratch, or impairment to finish upon completion of
job. Any necessary refinishing to match original shall be done. Do not paint over
nameplates, serial numbers, or other identifying marks. Paint all bare piping and bare
steel brackets, etc. with one coat primer and two coats enamel. Color by Engineer. Paint
walls in all places where the mechanical contractor is called to do so on the plans
because of new penetrations, etc.

SCHEDULES, MATERIALS, AND EQUIPMENT:

A.

As soon as practicable, and within 14 days after date of award of contract, and before
commencement of work, a complete schedule of equipment and materials proposed for
installation shall be submitted to the Owner's Representative. The schedule shall include
catalogs, cuts, drawings, and such other descriptive data or samples that are requested
by the Owner's Representative. Schedules shall include all items of equipment used. No
partial submittals will be accepted. Provide four copies minimum.

OPERATING INSTRUCTIONS AND CATALOG INFORMATION:

A.

This contractor shall compile in loose-leaf binders catalogs containing the following:
Master index, contractor and vendor list and phone numbers and addresses, general
HVAC description, startup procedures, schematics, maintenance instructions, and all
equipment data sheets. Four copies shall be given to the Engineer for his review and
approval.

PART 2 - PRODUCTS

GENERAL PROVISIONS 15010 - 2
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21

2.2

2.3

MATERIALS, EQUIPMENT AND ACCESSORIES:

A.

Unless otherwise specified, all equipment, accessories, and materials shall be new and
undamaged, and the workmanship shall be of the best quality for the use intended and
shall be acceptable to the Owner's Representative. Equipment, accessories, and
materials shall be essentially the standard products of the manufacturer, or as specified
herein. Where two or more units of the same class of new equipment are required, these
units shall be products of a single manufacturer.

MAGNETIC STARTERS:

A.

Contractor furnishing packaged equipment with %2 HP and larger in size (except fan coils)
shall furnish factory-mounted magnetic starters on all motors. Magnetic starters shall
provide both overload and under voltage protection and shall have integral hand-off-auto
switch, auxiliary contacts, and pilot. Starters for all motors furnished under the
mechanical section of the work will be furnished and installed by the electrical contractor.
Provide heater index for all starters furnished under this division.

SLEEVES AND BOXES:

A.

For pipes passing through masonry or concrete construction, provide sleeves at least two
pipe sizes larger than the pipe passing through and made from selections of steel pipe.
Provide galvanized iron sleeves with collar on each side of wall for all ducts passing
through similar constructions.

For pipes passing through finished partitions, or ceilings, provide galvanized sheet iron
sleeves of suitable size. The sleeves shall be fastened to construction to prevent creep
along pipe and the sleeve ends shall be flush with finished surfaces. Provide escutcheon
plates at each side of finish wall or floor or ceiling for all pipes passing through same.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

FUNCTIONING AND OPERATION OF EQUIPMENT:

A.

The contractor shall be prepared to show the actual operation of each piece of equipment
in its completed working condition. The final inspection, which the Owner will attend, will
not take place until the Engineer is satisfied that the systems are 100% complete and
functional.

CLEANING BY MECHANICAL CONTRACTOR:

A.

The contractor shall remove all stains or grease marks on walls or elsewhere caused by
his workman or for which he is responsible. He shall also remove all rubbish resulting
from his work, shall remove all stickers on fixtures, adjust all valves, etc., and leave the
premises in first-class order.

SAFETY REGULATION:

A.

The contractor shall comply with all State, Utah National Guard, local, and OSHA safety
requirements in performance with this work. This contractor shall be required to provide
equipment, supervision, construction, procedures, and all other necessary items to
assure safety to life or property.

PIPE IDENTIFICATION
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A. All heating water supply and returns and domestic water piping in the boiler room shall
be labeled will plastic wrap-around labels indicating type of fluid in the pipe and direction
of flow.

END OF SECTION 15010

GENERAL PROVISIONS 15010 - 4



LOGAN NATIONAL GUARD ARMORY - BOILER REPLACEMENT

SECTION 15020 - SEISMIC RESTRAINT

PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 WORK INCLUDED:
A. All equipment, piping, and ductwork shall be adequately restrained to resist seismic

forces. Restraint of rigidly mounted ductwork and piping may conform to "Guidelines for
Seismic Restraints of Mechanical Systems and Plumbing Piping Systems",
SMACNA/PPIC, latest edition, and calculations need not be submitted for restraint
systems conforming to these guidelines.

PART 2 - PRODUCTS

2.1 MATERIALS:

A. Products shall be made expressly for the purpose of seismic restraint, and shall be
manufactured by Mason or Amber/Booth or equal.

PART 3 - EXECUTION
3.1 WORK:

A. All work is to be done in conformance with the aforementioned Codes and References.

END OF SECTION 15020
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SECTION 15040 - TESTING

PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 VERIFICATION:

A. All tests shall be verified by the Owner's Representative. The contractor shall test the
operation of each safety and high limit control to insure proper installation and operation.
Any defective devices shall be replaced.

13 TESTS AND ADJUSTMENTS:

A. Before any piping is covered, tests shall be made in the presence of the Owner's
Representative and any leaks or defective work corrected. No caulking of threaded work
will be permitted. Following minimum pressures shall be used for testing:

B. Before application of insulation covering, and as far as practical before concealing any
piping, all piping shall be hydrostatically tested and proved tight. Stubs shall be capped
and all control valves shall be removed during the test. System may be tested in sections,
providing connections to last section tested are included in each succeeding test.
Following minimum pressures shall be used for testing:

1. Heating Water, and Water Piping - 100 PSIG for 4 hours. No leakage shall be
allowed.

PART 2 - PRODUCTS
2.2 TEST EQUIPMENT:

A. The mechanical contractor shall furnish all necessary gauges, plugs, pumps, etc., as
required to conduct the tests.

PART 3 - EXECUTION
3.1 PROCEDURE:

A. The contractor shall be responsible to conduct all tests in a safe manner, protecting the
work of other trades from water or physical damage. The tests, as indicated, shall be in
addition to any test as required by any governing agency. Submit all approved tests as
required by any governing agency to the Owner's Representative. Each test and any

necessary repairs and retest shall be performed by the contractor which installed the
system.

3.2 REPORTS

A. The contractor shall give the Owner's Representative one week notice prior to performing
the tests. All tests shall be witnessed and recorded, and reports given to the Owner.

END OF SECTION 15040
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SECTION 15050 - PIPING MATERIALS AND METHODS

PART 1-GENERAL

1.1

1.2

1.2

1.3

14

15

1.6

RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

DESCRIPTION:

A. This section specifies the basic materials and methods to be used in Division 15.

B. All materials shall be new and undamaged. Protect all materials to keep free from foreign
materials.

C. All materials shall be made in the United States, with a UL label. No foreign materials will

be accepted.
CUTTING AND PATCHING

A. Any cutting, patching, or filling necessary for the proper execution of this work, except as
noted on drawings, shall be done by this contractor. Where any other part of the building
is involved, it shall be done by a competent workman in a neat and workmanlike manner.
No rough or unsightly work will be allowed, and cutting of structural members shall be
done only on approval of the Owner's Representative.

B. The attention of the contractor is directed to the requirements of running pipe through
concrete slabs, walls, and beams. These conditions are to be anticipated and sleeves
installed as provided for under "Sleeves". Sleeves shall be placed in structural members
only where approved by the Owner's Representative.

PIPE SLEEVES AND COLLARS:

A. Pack sleeves in sound and fire partitions with US West approved fireproofing material
and provide cover flange each side.

PIPE LOCATION AND ARRANGEMENT:

A. All piping shall be properly racked and supported to run straight and true. All changes in
direction shall be made with approved fittings.

PIPE JOINING:

A. All joints shall be made to assure liquid-tight connections. Pipe shall be reamed at ends

and free of all burrs. Clean the ends to be soldered with abrasive cloth, and apply non-
corrosive flux. Solder with lead-free solder, "Silvabrite 100" or approved alternate.
Underground copper pipe connections shall be brazed.

SCREWED CONNECTIONS:
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1.7

A. All pipe shall be reamed at the ends and free of all inside scale or burrs. Threads shall
be
cut clean and sharp, and to a length equal to 1-1/8 the length of the female thread
receiving the pipe. The pipe shall be screwed in full length of the female thread.

PIPE GRADING AND SLOPE:

A. Piping shall be uniformly graded in direction of flow as noted below:
Piping Fall/Rise Direction Per/Run
Water 1" Up 40'

PART 2 - PRODUCTS

21

2.01

PIPING AND FITTINGS:

A. Heating water piping 2" and smaller shall be shall be ASTM A53 B ERW standard weight
black steel piping with threaded class 125 fittings. Piping 2-1/2" and larger shall be shall
be ASTM A53 B ERW schedule 40 black steel piping with flanged class 125 fittings.

B. Culinary cold and hot water piping above grade shall be ASTM B88-78 Type "L" copper
with soldered wrought copper fittings. Install di-electric unions where connecting to steel
piping.

C. Fuel gas piping shall be ASTM A53 or A106 schedule 40 black steel with threaded non-

galvanized fittings.
HANGERS AND SUPPORTS:
A. Vertical Piping:

1. Attachment - Vertical piping shall be secured at sufficiently close intervals to
keep the pipe in alignment and to carry the weight of the pipe and contents.
Stacks shall be supported at their bases.

B. Horizontal Piping:

1. Supports - Horizontal piping shall be supported at sufficiently close intervals to
keep it in alignment and prevent sagging. Screwed pipe (IPS) shall be supported
at approximately 8-foot intervals. Where piping is run adjacent to walls or steel
columns, it shall be supported from steel brackets or vertical channel hangers.

2. Use unistrut brackets to attach to ceiling where called for on the plans.

C. Furnish all hangers, inserts, brackets, anchors, etc., and all auxiliary steel necessary for
the installation. All supports shall be designed in accordance with the AISC Steel
Handbook and painted with one with one coat of primer and two coats enamel.

D. Plumber’s tape, chain, or wire will not be permitted.
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PART 3 - EXECUTION
3.1 TESTING:

A. All piping shall be tested in accordance with Section 15040 prior to applying insulation or
concealing in partitions, wall, etc.

3.2 ACCESS:

A. All valves and equipment shall be located to allow easy access for inspection, test and
balance, and operation.

B. Locate piping, valves, etc., to allow easy access to and maintenance of equipment.
3.3 PIPE IDENTIFICATION

A. All heating water and water piping in the mechanical room shall be label will plastic wrap-
around labels indicating type of fluid in the pipe and direction of flow.

END OF SECTION 15050
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SECTION 15180 - INSULATION

PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 WORK INCLUDED:
A. It is the intent of this Section of the specifications that all hot and cold surfaces of
mechanical system components be insulated, unless specifically excluded herein,

including existing.

B. Insulate all new heating water lines and existing heating water lines where insulation is
disturbed for construction.

PART 2 - PRODUCTS
2.1 COMPLIANCE:
A. All insulation shall conform to the requirements of the building code and have a flame

spread rating of less than 25 and smoke developed less than 50. Insulation shall be as
manufactured by Johns-Manville, Owens-Corning, Armstrong, or Gustin Bacon.

2.2 PIPING :
A. All piping shall be insulated with 2-piece heavy density pipe insulation having an average
"K" factor of .25 BTU at 70 degrees F mean, with all-service jacket. Thickness of
insulation shall be as follows:
B. Heating Water, Hot and Cold Domestic Water Piping: 1" thick.
C. Pipe insulation shall be mechanically fastened to pipe systems. The insulation shall be

covered with an all-service jacket. Flanges and valves shall be insulated with removable
and replaceable covers fabricated from oversized pipe insulation and finished with an all-
service PVC jacket. Valves shall be insulated as specified for fittings. Finish raw ends of
insulation with white cement.
D. Boiler breeching shall be insulated with 2” of calcium silicate or high temperature

fiberglass-type insulation.

PART 3 - EXECUTION

3.1 GENERAL:

A. The contractor shall provide a complete installation which is neat in appearance and
functional. Remove all excess materials and packaging from job site.
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3.2 INSULATION WORKMANSHIP:

A. All insulation shall be applied by specialists experienced in the field, and shall be neat in
appearance. Neatness in appearance shall be equated to proper insulation application
procedures.

END OF SECTION 15180
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SECTION 15700 - HEATING EQUIPMENT

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS:

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Specification Sections, apply to this Section.

SCOPE:

The installation covers the furnishing and installing of heating systems, and all necessary
trim and specialties, etc., as specified and shown on drawings and as required to provide
the complete heating systems.

PART 2 - PRODUCTS

21

2.2

EQUIPMENT:

All equipment shall be the capacity at 4200 ft. elevation and type shown on the drawings.
Equipment manufacturers shall be as specified.

CAST IRON KNOCKED-DOWN BOILER

Boiler(s) cast iron sections to be field assembled. Boiler, jacket, and controls to be
assembled at job site.

Boiler(s) shall be 85%) minimum efficient as rated by D.O.E. seasonal efficiency (AFUE)
and listed in the current GAMA Directory of Certified Ratings.

Boiler(s) shall meet U.S. Environmental Protection Agency and Department of Energy
guidelines for “ENERGY STAR” energy efficiency

Boiler(s) shall be manufactured by an 1ISO 9001 registered company to conform to
Section IV of the ASME Boiler and Pressure Vessel Code.

Individual sections and section assembly shall undergo hydrostatic pressure test at
factory in accordance with ASME requirements for 50 PSIG working pressure and cast as
part of section with ASME symbol.

Water boiler(s) maximum allowable working pressure will be 50 PSIG.
Regulatory requirements:

1. Boiler(s) and controls shall comply with applicable regulations.
Boiler construction

Boiler sections to be factory assembled in one block with tie rods and sealed with high
temperature sealant to assure a permanent gas-tight seal. Rear section shall encompass
a recessed target wall to protect the combustion chamber from flue brush damage.
Sealed watertight by elastomer sealing rings, not cast iron nipples. Each port opening
shall be machined to completely capture sealing ring between sections in order to assure
uniform compression of the sealing rings and to protect the sealing rings from
contaminants. Provide with sufficient tappings to install required controls.

Features:

1. Provide with cast-in air elimination to separate air from circulating water.
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2. Provide with a swing-away burner mounting door to allow greater ease of
service.

Provide with the means to vent out the top or out the rear of the boiler.

Shipp with insulated heavy gauge steel jacket(s) with durable powdered paint
enamel finish. Jacket designed to be installed after connecting supply and return

piping.
J. Boiler trim
1. All electrical components to be of high quality and bear the UL label.
2. Electrical wiring to utilize a labeled and color-coded wiring harness to help assure

correct wiring.

Water boiler(s) standard controls furnished:

4, High temperature limit control with circulator relay. (240 degrees F maximum
allowable water temperature)

5. Combination pressure-temperature gauge. Dial clearly marked and easy to read.
A.S.M.E. certified pressure relief valve, set to relieve at 30 PSIG. Side outlet
discharge type.

7. The boiler(s) shall be provided with an optional low water cut-off (LWCO).

(LWCO must be specified when order is placed.)
K. Boiler Manuals

The boiler(s) shall be provided with complete instruction manuals, including:

1. Boiler Installation Manual
2. Maintenance and Service Guide
L. Gas Burner and Control Equipment

Boiler shall be furnished with a fully modulating UL listed forced draft flame retention gas
burner. Burner shall be complete with integral motor and blower for supplying sufficient
combustion air with normal vent conditions. The following controls shall be furnished:

Main manual gas shutoff valves

Combination pressure regulating automatic gas valve operator and auxiliary safety shutoff
gas valve

3. Gas pilot shutoff and solenoid valves

4. Gas pilot ignition assembly with ignition transformer
5. Pilot and main gas pressure regulators

6. Burner will be furnished with air safety switch

7

8

9

1

N

Honeywell electronic combustion safety control
Provide with CSD-1 trim.
. Provide complete with all factory startup services.
0. See plans for burner schedule.
PART 3 - EXECUTION
3.1 COORDINATION:

A. All equipment and piping shall be arranged to allow for easy maintenance.
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3.2

3.3

3.4

3.5

PROTECTION AGAINST THE ELEMENTS:

A. The Contractor shall, at all times, take reasonable and adequate precautions to protect
his work and all stored materials and equipment from damage by the elements, including
flooding, windstorms, etc., and shall not expose the work of any other Contractor to such

damage.
ANCHORING:
A. All mechanical equipment shall be securely mounted. Units shall be anchored to

concrete pads.
BOILER INSPECTION:

A. The contractor shall arrange for a boiler inspection by the Utah State Boiler Inspector,
and shall pay all costs pertaining to the inspection.

BOILER CLEANING

A. Boiler shall be filled, fired, and cleaned according to boiler manufacturer’s instructions.

END OF SECTION 15700
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SECTION 15900 - AUTOMATIC TEMPERATURE CONTROLS

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS:

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Specification Sections, apply to this Section.

SCOPE:

All pertinent sections of this specification may be part of the work described in this section. This
contractor will require coordination of other trades. This contractor will have a project manager,
with not less than five years experience, on site at all times to coordinate daily work activities.
This building will be occupied during construction therefore noise, disruption of work by National
Guard employees, must be keep to a minimum.

The scope of work shall include all labor, material, and equipment necessary to complete the
temperature control work for the entire project.

The Contractor under this heading shall furnish and install a complete direct digital control and
pneumatic automatic temperature control system as specified.

The temperature controls shall be installed and certified by a representative of Utah-Yamas
Controls, or approved equal. Acceptable installing contractor shall be Utah-Yamas Controls Inc.
Others may be considered only if they have been regularly engaged in the installation,
commissioning, and have factory trained service personal. They must have been in business for
at least ten years, and have a valid electrical license for the State of Utah. The system will be tied
to the Utah State wide network via net plus router.

This system shall include, but not are limited to, controls and equipment as hereinafter specified:

VFD'’s for heating pumps P-1, and P-2. The ATC Contractor shall furnish and install the
VFD'’s, and the electrical contractor shall provide all power wring to and from the VFD’s.

Boilers
Heating Water Pumps
Sensors for Temperature Control

Wiring to connect all systems as a State wide Network Building Management System
(BMS)

Software and Training

The Contractor shall carefully review all notes, coordination schedules, and drawings for work
required under this section of the specification.

This contractor shall make an inspection of every piece of equipment to verify that it is operating

properly before he starts converting the system to DDC. The list to be turned into Tim Parkinson
S0 corrective measures may be discussed before work begins.
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1.3

14

15

1.6

1.7

1.8

All automatic control dampers will remain pneumatic with a current to pneumatic transducer
supplied by this contractor to interface with the DDC system.

All automatic control valves will remain pneumatic with a current to pneumatic transducer
supplied by this contractor to interface with the DDC system.

Provide a system that is compatible to run on Windows XP. System to have TCP/IP protocol
communication. System needs to support net plus routers with an interconnection of RS-485 to
an Ethernet commercial network, integrated access control, and Y2K compliance.

RELATED WORK:

Mechanical Contractor to install new wells for temperature sensors. This contractor to supply
location and temperature sensors with wells.

SUBMITTALS:

Prior to any installation, the Contractor shall submit, with 30 days after award of contract, a
complete submittal package. This submittal shall contain six (4) copies of complete literature on
all control equipment including control diagrams as per the sequence of operation.

ELECTRICAL WIRING:

A licensed electrical contractor shall install all wiring. All power wiring should exist within the
existing panels. Any power wiring that does not already exist will be the responsibility of this
Contractor. The ATC Contractor is responsible for all control wiring. All wiring shall be installed in
accordance to the National Electrical Code and local codes.

PROJECT MANAGEMENT:

Provide a designated project manager who will be responsible for the following:

1. Construct and maintain project schedule

2. On-site coordination with all applicable trades and subcontractors
3. Attend project meetings

4. Make necessary field decisions

WARRANTY:

Provide all services, materials and equipment necessary for a two-year period after beneficial use
has been established.

TRAINING:

Training will consist of a total of 8 hours. Classes will be broken into 4-hour sessions at the
owner’s desecration.

PART 2 - PRODUCTS AND EQUIPMENT:

21

BUILDING MANAGEMENT SYSTEM (BMS):

The building management system shall permit full operator communication and control, including
obtaining information about performance of this system; changing times and parameters; adding
or deleting points; changing relationships between sensors and controlled equipment; creating or
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modifying control strategies; and diagnosing system malfunctions. English language prompting
format shall be used. The operator will be presented with options at the CRT in English. Features
of the system will be compatibility to run on Windows 95, or 98, or NT. System to have integrated
access control; TCP/IP protocol communication; support for net plus routers; open database
support; integrated graphic editor; asynchronous auto-dial/auto answer, and one way dialing. This
Contractor shall provide all software required for efficient operation of all the automatic system
functions required by this specification. Software shall be modular in design for flexibility in
expansion or revision of the system. It is the intent of this specification to require provisions of a
system, which can be fully utilized by individuals with no, or limited, previous exposure to PC's
and programming techniques and languages. If the system to be provided requires the use of
any modified BASIC, "C", PASCAL, or DRUM Language program, or writing "line" programming
statements to modify operation or strategy in the system, the vendor shall provide unlimited, no
charge, software modification and support for a period of five (5) years after the completion of the
project in addition to the warranty period specified elsewhere. Systems, which are factory
programmed, are unacceptable. Direct Digital Control (DDC) Modules: Each DCU shall provide
"Block" or "Modular" programming software so that the operator can easily develop custom
control strategies and sequences of operation, without learning a programming language.

Control loops and sequences shall be defined using "modules" that are analogous to traditional
pneumatic or electric control devices. Modules may be linked together to form more complex
control strategies. The use of mathematical equations, "BASIC", or proprietary programming
languages for defining a DDC control loop is unacceptable.

LOCAL AREA NETWORKS (LAN):Controller LAN: The FMS shall provide communication
between the DCU's over a Local Area Network (LAN).The Controller LAN shall be a high-speed
"bus type" network over which information is transmitted in a "global" fashion between all the
nodes on the network.

The Controller LAN shall have the capacity to contain not less than 64 nodes as a minimum.
Each work station, DCU, or "gateway" device shall represent a node to the network.

The Controller LAN shall connect the nodes in a fully distributed environment, each DCU
operating autonomously while communicating with all other nodes on the network. Controller
LANSs requiring a communication controller (for any reason) will not be acceptable. LAN lengths
in excess of 24,000 ft. shall be supported.

A break in the communication path of the Controller LAN shall be announced as an alarm and
shall automatically initiate a Controller LAN reconfiguration such that the resulting sections of the
Controller LAN continue to function as separate LANs. No loss of control shall result from such a
break in the Controller LAN.

Commercial LAN: Workstations on the Controller LAN may also reside on a higher tier
"commercial" LAN. This "commercial" LAN shall be based on Ethernet, and comply with IEEE
802.3 standards. Where a "commercial" LAN is implemented, it shall be possible to connect
multiple Controller LANSs together, with global data sharing across this commercial LAN. Data
speed shall not be less than 10 Megabaud.An operator at a workstation on the "commercial* LAN
may connect to any other workstation on the "commercial” LAN as if the operator were sitting at
the other workstation. Alarms and special event notices shall be routed to different workstations
on the "commercial" LAN based on time of day, and day of the week.
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2.2

2.3

2.4

Operator password assignment shall be available on both a system-wide basis and a workstation
by workstation basis.

DIRECT DIGITAL CONTROL SYSTEM-OVERVIEW:

The direct digital control system shall consist of local microprocessor-based digital control panels
(DCP) network together for information sharing and operating convenience and a central operator
interface station.

It is the intent of these specifications to create a combined direct digital control and pneumatic
control system. All system type control functions, such as those used for fan systems, boilers,
chillers, central plant and pumps, building pressure, etc., shall be accomplished by using software
algorithms in the respective DCP. Pneumatic control devices shall be limited to the existing
dampers and valves.

Each major mechanical component (fan system, chiller, boiler, etc.) shall have its own dedicated
DCP so that failure of any will not result in catastrophic system failure. DCP’s utilizing a master-
slave relationship shall have a master unit provided for each major mechanical system.

All safety devices such as fire alarm shutdown, smoke detectors, low limit thermostats, etc., shall
be hard wired to accomplish their critical functions completely independent of the DCP and shall
have additional outputs as required to sever as inputs to the DCP for secondary control and
reporting functions.

CONTROLLER (DCU):

The controller shall be a microprocessor and shall form the basic control unit of the system. It
shall operate as a stand-alone unit providing all the necessary algorithms and software logic to
perform the local HVAC control sequences and energy saving functions. Failure of any one DCU
shall have no effect on the other DCU'’s in the system. Programming shall be block type and
accomplished by the operator’s terminal, or the remote operator terminal. The DCU shall have the
ability for direct digital control; automatic time scheduling; demand limiting; calculated points
universal inputs with configurable outputs; an RS-485 Lan port; an RS-232 port; an TTL port for
hand held console; trend sampling, and on line editing capability. The controller shall operate
independent of any central computer, shall have built in diagnostic routines, and shall have 72-
hour battery back up.

Inter-computer communications shall support true global token passing control strategies as well
as allow data status and values connected to one DCU to be used within application programs of
another DCU.

The system shall provide a network communication facility to support global calculation and
control strategies to be continuously implemented in the distributed system. The system shall
provide for events detected in any area of the total network to initiate commands to any other
device within the network. The system shall also provide for connected or calculated data to be
continuously shared between any or all controllers within the total network. Through the DCU’s
may share none critical sensor information, at no point within the facility shall quick reacting and
constantly changing point information be communicated via the network bus. These types of point
shall be hardwired to the DCU in which the algorithm exists.

The CPU and SOFTWARE:

The Guard will provide a computer to operate the system locally. The software will be provided by
this contractor.
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2.5

2.6

2.7

ROUTER:

Provide a net plus router with interconnection of RS-485 to Ethernet commercial network.

TEMPERATURE SENSORS:

Provide thermistor or thin film silicon sensors for all temperature applications. Solid state sensors
shall be linear, drift free, and require only a one-time calibration. A look-up table in the connected
controller shall linearize thermistors or similar non-linear temperature devices. Resolution shall be
better than .5 degrees F for Micro Controller applications, and better than .2 degrees F for DCP
applications.

Space sensors shall have an integral port for connection of a portable “intelligent” sensor to
communicate with its DCP. This port and portable “intelligent” sensor may be used for initiating t
he "test mode" locally to verify all DCP control sequences, and perform test and balancing
functions. To eliminate the downtime associated with rechargeable batteries, the portable
“intelligent” sensor shall receive its power from the sensor port.

The VFD'’s shall be sized for the pump motor duty. Harmonic filtering and manual bypass is
not required.

PART 3 - EXECUTION:

3.1

SEQUENCE OF CONTROL:
HEATING WATER SYSTEM CONTROL:

The hot water system consists of the following: Two boilers with associated system pumps
operating with VFD’s, boiler loop pumps without VFD’s, and air handler coil pumps without VFD’s.

Pump Alternation

Pumps alternate to equalize runtime. Selection of the lead pump and lag pump is evaluated on a
weekly basis. The pump with the least runtime is the lead pump and the remaining pump is the
lag pump. Each pump has a VFD. The DDC system will adjust their speed based on differential
pressure to maintain differential pressure set point in the system.

Heating Control

At the beginning of the heating season the boilers and their re-circulating pumps are enabled by
the DDC system. To avoid thermal shock and corrosion problems, the boiler runs continuously
during the heating season maintaining the minimum required supply water temperature. At the
end of the heating season the boilers and pumps shall be turned off.

If we are in the heating season this is the sequence:

If the heating system enabled point is on and the outdoor air temperature is below 60° F, the lead
heating distribution pump starts. The hot water boilers and pumps are off when the outdoor air
temperature is above 65F or the heating enable point is off.

If a boiler fails to start an alarm will be sent to the operator workstation, and the lag boiler starts
along with its associated pump. If one boiler can not maintain the desired return water set point
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the lag boiler and its pump shall start. Once the set point is reached and is satisfied for five
minutes the lag boiler and pump will shut back off.

The boiler control system, provided by the boiler manufacturer, is factory wired. Flame safeguard
controls are included with the boilers.

The DDC system uses current switches to confirm the pumps are in their desired state, and
generates an alarm if the status is off.

The DDC system generates an alarm when the water temperature is outside the minimums or
maximums by the boiler manufacturer.

Emergency Shut Down Switches shall be install at each exit. These switches shall be mushroom
type and shall be hard wired to shut off any equipment using natural gas.

END OF SECTION 15900
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SECTION 16010 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this and the other sections of
Division 16.

1.2 SUMMARY

A.

This section includes general administrative and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 1:

Submittals.

Workmanship.

Coordination drawings.
Record documents.
Drawings and Specifications.
Maintenance manuals.
Rough-ins.

Electrical installations.
Cutting and patching.

Related Sections: The following sections contain requirements that relate to this section:

Division 15 Section "ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT,"
for factory-installed motors, controllers, accessories, and connections.

Division 16 Section "BASIC ELECTRICAL MATERIALS AND METHODS," for materials
and methods common to the remainder of Division 16, plus general related specifications
including:

1. Access to electrical installations.

1.3 SUBSTITUTIONS

A.

The equipment specified carries brand names and catalog numbers and shall be
interpreted as establishing a standard of quality. Substitutions will be considered if a
duplicate written application (2 copies) is at the office of the engineer as per general
conditions of the specifications five working days prior to bid opening. The application shall
include the following: 1) A statement declaring the equipment proposed is equal to that
specified by having the same physical characteristics and dimensions, meet the drawings
layout and structural conditions as well as load requirements; 2) The specified submittal
catalog numbers of the equipments under consideration; 3) A pictorial and specification
brochure; 4) Sample may be required at engineers discretion; 5) Additional information as
may be noted on drawings.
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1.6

B. Any conflict arising from the use of substituted equipment shall be the responsibility of the
supplier, who shall bear all costs required to make the equipment comply with the intent of
the plans and specifications.

C. At the option of the Architect/Prime Engineer, samples may be required for non-standard
items before installation during construction.

D. No materials or apparatus shall be substituted after the bid opening except where the
equipment manufacturer has been discontinued or delivery becomes a problem, then
written approval of the Architect/Prime Engineer is required.

SUBMITTALS

A. General
Increase, by the quantity listed below, the number of electrical related shop drawings,
product data, and samples submitted, to allow for required distribution plus two copies of
each submittal required, which will be retained by the Electrical Consulting Engineer.

B. Additional copies may be required by individual sections of these Specifications.

WORKMANSHIP

A.

All materials and equipment shall be installed in accordance with the recommendations of
the manufacturer to conform with the contract documents. The installation shall be
accomplished by workmen skilled in the type of work involved.

The Electrical Contractor shall have a licensed or certified Master Electrician assigned to
direct the electrical work and to coordinate work with the General Contractor and other
trades. Furthermore, a licensed or certified journeyman electrician shall be assigned to
supervise the actual performance of all electrical work under Division 16. All installers
must be certified journey man.

All workmen doing electrical work of any nature must at all times carry their electrician's
license with them and show it upon request.

The licensed or certified journeyman assigned to supervise the performance of Division 16
electrical work, shall be required to be on the job site at all times, while Division 16 work is
being performed.

The installation shall conform to the applicable rules of the National Electrical Code and
National Electrical Safety Code except where more stringent requirements are noted in
these specifications. Conflicts shall be brought to the attention of the Architect/Prime
Engineer.

The Contractor and Sub-contractors shall comply with OSHA and EPA Standards while in
the performance of this contract.

COORDINATION DRAWINGS

A.

Prepare coordination drawings in accordance with Division 1 Section "PROJECT
COORDINATION," to a scale of 1/4"=1-0" or larger; detailing major elements,
components, and systems of electrical equipment and materials in relationship with other
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systems, installations, and building components. Indicate locations where space is limited
for installation and access and where sequencing and coordination of installations are of
importance to the efficient flow of the Work, including (but not necessarily limited to) the
following:

1. Indicate the proposed locations of major raceway systems, equipment, and materials.
Include the following:

2. Clearances for servicing equipment, including space for equipment disassembly
required for periodic maintenance.

3.  Exterior wall and foundation penetrations.

4.  Fire-rated wall and floor penetrations.

5.  Equipment connections and support details.

6. Sizes and location of required concrete pads and bases.

Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

1.7 RECORD DOCUMENTS

A.

Prepare record documents in accordance with the requirements in Division 1 Section
"PROJECT CLOSEOUT." In addition to the requirements specified in Division 1, indicate
installed conditions for:

1. Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit
breaker size and arrangements.

2. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

1.8 DRAWINGS AND SPECIFICATIONS

A.

Electrical drawings are diagrammatic, but shall be followed as closely as actual
construction and work of other contractors will permit. Home runs shall be installed from
outlets as shown on drawings.

The contract drawings indicate the extent and the general location and arrangement of
equipment, conduit, and wiring. The Contractor shall study plans and details so that
equipment will be properly located and readily accessible. If any conflicts occur
necessitating departures from the contract drawings, details of departures and reasons
therefore shall be submitted to the Engineer for his prior approval.

1.9 MAINTENANCE MANUALS

A.

Prepare maintenance manuals in accordance with Division 1 Section "PROJECT
CLOSEOQOUT." In addition to the requirements specified in Division 1, include the following
information for equipment items:
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B. Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

C. Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

D. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

1.10 DELIVERY, STORAGE AND HANDLING

1.1 Deliver products to the project properly identified with names, model numbers, types,
grades, compliance labels, and other information needed for identification.

PART 2 - PRODUCTS (NOT APPLICABLE)

PART 3 - EXECUTION

3.1 ROUGH-IN

A. Verify final locations for rough-ins with field measurements and with the requirements of
the actual equipment to be connected.

B. Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.

3.2 ELECTRICAL INSTALLATIONS

A. General: Sequence, coordinate, and integrate the various elements of electrical systems,
materials, and equipment. Comply with the following requirements:

1.

Coordinate electrical systems, equipment, and materials installation with other
building components.

Verify all dimensions by field measurements.

Arrange for chases, slots, and openings in other building components during
progress of construction, to allow for electrical installations.

Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components, as they are constructed.

Sequence, coordinate, and integrate installations of electrical materials and
equipment for efficient flow of the Work. Give particular attention to large equipment
requiring positioning prior to closing in the building.

Where mounting heights are not detailed or dimensioned, install systems, materials,
and equipment to provide the maximum headroom possible.
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7. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to
arrangements indicated by the Contract Documents, recognizing that portions of the
Work are shown only in diagrammatic form. Where coordination requirements
conflict with individual system requirements, refer conflict to the Architect/Prime

Engineer.

8. Install systems, materials, and equipment level and plumb, parallel and perpendicular
to other building systems and components, where installed exposed in finished
spaces.

9. Install electrical equipment to facilitate servicing, maintenance, and repair or

replacement of equipment components. As much as practical, connect equipment for
ease of disconnecting, with minimum of interference with other installations.

3.3 CUTTING AND PATCHING

A.

General: Perform cutting and patching in accordance with Division 1 Section "CUTTING
AND PATCHING." In addition to the requirements specified in Division 1, the following
requirements apply:

1. Perform cutting, fitting, and patching of electrical equipment and materials required o:
2. Uncover Work to provide for installation of ill-timed Work.
3. Remove and replace defective Work.

4, Remove and replace Work not conforming to requirements of the Contract
Documents.

5.  Remove samples of installed Work as specified for testing.
6. Install equipment and materials in existing structures.

7. Upon written instructions from the Architect/Prime Engineer, uncover and restore
work to provide for Architect/Prime Engineer observation of concealed Work.

Cut, remove, and legally dispose of selected electrical equipment, components, and
materials as indicated, including but not limited to removal of electrical items indicated to
be removed and items made obsolete by the new Work.

Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.

Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.Patch existing finished surfaces and building components using new materials
matching existing materials and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components
being patched.
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F. Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for definition of
experienced "Installer.”

G. Patch finished surfaces and building components using new materials specified for the
original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

1.

Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for definition of
experienced "Installer."

I.  Temporary Electric Services:

1.

The General Contractor doing the work shall make arrangements with the proper
institution authority for all temporary utilities, including electricity.

Provide temporary power, complete with metering and wiring for lighting and power
outlets for construction tools and equipment. Report the initial meter reading to the
institution, or otherwise as may be directed.

Service shall be provided with a main disconnect and all 20 ampere receptacles
protected by 20 amp GFI, single-pole. All temporary wiring shall meet NEC, Article
305, requirements. No attempt is made herein to specify construction power
requirements for equipment in detail.

As soon as permanent power and metering is available, the temporary power supply
shall be disconnected and removed from the construction site.

END OF SECTION 16010
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

1.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Requirements specified in Division 16 Section "Basic Electrical Requirements" apply to this
Section.

1.2 SUMMARY

A.

This Section includes limited scope general construction materials and methods for
application with electrical installations as follows:

Miscellaneous metals for support of electrical materials and equipment.

Joint sealers for sealing around electrical materials and equipment; and for sealing
penetrations in fire and smoke barriers, floors, and foundation walls.

1.3 DEFINITIONS

A.

The following definitions apply to excavation operations:

Additional Excavation: Where excavation has reached required subgrade elevations, if
unsuitable bearing materials are encountered, continue excavation until suitable bearing
materials are reached. The Contract Sum may be adjusted by an appropriate Contract
Modification.

Subbase: as used in this Section refers to the compacted soil layer used in pavement
systems between the subgrade and the pavement base course material.

Subgrade: as used in this Section refers to the compacted soil immediately below the slab
or pavement system.

Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction from the Architect.

Schedules indicating proposed methods and sequence of operations for selective
demolition prior to commencement of Work. Include coordination for shut-off of electrical
service, and details for dust and noise control. Method of procedure will be required for
any work, any power rooms and power outages.

Coordinate sequencing with construction phasing and Owner occupancy specified in
Division 1 Section "Summary of Work."

1.4 QUALITY ASSURANCE
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A.

Installer Qualifications: Engage an experienced Installer for the installation and application
of joint sealers.

Qualify welding processes and welding operators in accordance with AWS D1.1 "Structural
Welding Code - Steel."

Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

Provide UL Label on each fire-rated access door.
Conditions Affecting Excavations: The following project conditions apply:

Maintain and protect existing building services which transit the area affected by selective
demolition.

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, undermining, washout, and other hazards created by
excavation operations.

Site Information: Subsurface conditions were investigated during the design of the Project.
Reports of these investigations are available for information only; data in the reports are
not intended as representations or warranties of accuracy or continuity of conditions. The
Owner will not be responsible for interpretations or conclusions drawn from this
information.

Existing Utilities: Locate existing underground utilities in excavation areas. If utilities are
indicated to remain, support and protect services during excavation operations.

Use of explosives is not permitted.
Notify the Architect at least 5 days prior to commencing demolition operations.

Perform demolition in phases as indicated.

PART 2 - PRODUCTS

2.1 JOINT SEALERS

A.

General: Joint sealers, joint fillers, and other related materials compatible with each other
and with joint substrates under conditions of service and application.

Available Products: subject to compliance with requirements, provide joint sealers of one
of the following:

"3M" CP 25WB Caulk

PART 3 - EXECUTION

3.1 PREPARATION FOR JOINT SEALERS

A.

Surface Cleaning for Joint Sealers: Clean surfaces of joints immediately before applying
joint sealers to comply with recommendations of joint sealer manufacturer.
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3.3

3.4

3.5

ERECTION OF METAL SUPPORTS AND ANCHORAGE

A.

B.

Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS "Structural Welding Code."

ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A.

C.

Cut, fit, and place wood grounds, nailers, blocking, and anchorage accurately in location,
alignment, and elevation to support and anchor electrical materials and equipment.

Select fastener sizes that will not penetrate members where opposite side will be exposed
to view or will receive finish materials. Make tight connections between members. Install
fasteners without splitting wood members.

Attach to substrates as required to support applied loads.

APPLICATION OF JOINT SEALERS

A.

General:  Comply with joint sealer manufacturers' printed application instructions
applicable to products and applications indicated, except where more stringent
requirements apply.

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other
accessory materials, to fill openings around electrical services penetrating floors and walls,
to provide fire-stops with fire-resistance ratings indicated for floor or wall assembly in which
penetration occurs. Comply with installation requirements established by testing and
inspecting agency.

END OF SECTION 16050
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SECTION 16091 - ELECTRICAL DEMOLITION REQUIREMENTS

PART 1 GENERAL
1.1 SUMMARY
A. Includes But Not Limited To
1. Demolition involving electrical system as described in Contract Documents.
B. Related Sections

1. Section 16051 - General Electrical Requirements
2. New and replacement work specified in appropriate specification Section.

1.2 SCHEDULING

A. Include on Construction Schedule specified in Section 01300 detailed sequence of
individual electrical demolition operations.

B. Coordinate with Owner for equipment and materials to be removed by Owner.

PART 2 PRODUCTS - Not Used

PART 3 EXECUTION
3.1 EXAMINATION

A. All relocations, reconnections, and removals are not necessarily indicated on Drawings. All
such work shall be included without additional cost to Owner.

B. Owner assumes no responsibility for actual condition of buildings to be selectively
demolished

3.2 PREPARATION
A. Disconnect equipment that is to be removed or relocated. Carefully remove, disassemble,
or dismantle as required, and store in approved location on site, existing items to be
reused in completed work.
B. Where affected by demolition or new construction, relocate, extend, or repair raceways,
conductors, outlets, and apparatus to allow continued use of electrical system. Use
methods and materials as specified for new construction.

3.3 PERFORMANCE
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A. Perform drilling, cutting, block-offs, and demolition work required for removal of necessary
portions of electrical system. Do not cut joists, beams, girders, trusses, or columns without
prior written permission from Architect.

B. Remove concealed wiring abandoned due to demolition or new construction. Remove
circuits, conduits, and conductors that are not to be re-used back to next active fixture,
device, or junction box.

C. Patch, repair, and finish surfaces affected by electrical demolition work, unless work is
specifically called for under other Sections of the specifications.

D. The building will be occupied during construction. Any down time shall be kept to minimal
and coordinated with the owner 72 hours in advance.

3.4 CLEANING

A. Remove obsolete raceways, conductors, apparatus, and lighting fixtures promptly from site
and dispose of legally.

END OF SECTION
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SECTION 16110 - RACEWAYS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

1.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

Requirements of the following Division 16 Sections apply to this Section:

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."

1.2 SUMMARY

1.

This Section includes raceways for electrical wiring. Types of raceways in this section
include the following:

Electrical metallic tubing (EMT).
Flexible metal conduit.
Liquidtight flexible conduit.
Underground plastic utilities duct.
Rigid metal conduit.

Rigid nonmetallic conduit.
Surface raceways.

Related Sections: The following Division 16 Sections contain requirements that relate to
this Section:

"Wires and Cables" for other wiring methods.
"Supporting Devices" for raceway supports.
"Electrical Boxes and Fittings" for boxes used with conduit and tubing systems.

1.3 QUALITY ASSURANCE

A.

Electrical Component Standard: Components and installation shall comply with NFPA 70
2005 "National Electrical Code."

NEMA Compliance: Comply with applicable requirements of NEMA standards pertaining
to raceways.

UL Compliance and Labeling: Comply with applicable requirements of UL standards
pertaining to electrical raceway systems. Provide raceway products and components listed
and labeled by UL, ETL, or CSA.

1.4 SEQUENCING AND SCHEDULING

1.

Coordinate with other Work, including metal and concrete deck installation, as necessary
to interface installation of electrical raceways and components with other Work.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:

Conduit Bodies:

Adalet-PLM

American Electric

Appleton Electric Co.

Carlon

Crouse-Hinds Division, Cooper Industries, Inc.
Delta Industrial Products

Killark Electric Mfg. Co.

Kraloy Products Co.

O-Z/Gedney

Spring City Electrical Mfg. Co.

Surface Metal Raceway:

Alrey-Thompson Co., Inc.
Allied Tube & Conduit
American Electric

B-Line Systems, Inc.
Butler Mfg. Co.

Erickson Electrical Equipment Co.
GS Metals Corp.

Haydon Corp.

Hoffman Engineering Co.
Isoduct Energy Systems
Isotrol Systems
Keystone/Rees, Inc.

SL Industries, Inc.
Square D Co.

The Wiremold Co.

2.2 METAL CONDUIT AND TUBING

1. Rigid Steel Conduit: ANSI C80.1.

2. Intermediate Steel Conduit: UL 1242 and NEMA RN 1.
3.  Electrical Metallic Tubing and Fittings: ANSI C80.3.

4, Flexible Metal Conduit: UL 1, zinc-coated steel.

5.  Liquidtight Flexible Metal Conduit and Fittings: UL 360. Fittings shall be specifically approved

for use with this raceway.

2.3 NONMETALLIC CONDUIT AND DUCTS

A. Rigid Nonmetallic Conduit (RNC): NEMA TC 2 and UL 651, Schedule 40 or 80 PVC.

RACEWAYS
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2.5

PVC Conduit and Tubing Fittings: NEMA TC 3; match to conduit or conduit/tubing type
and material.

Conduit, Tubing, and Duct Accessories: Types, sizes, and materials complying with
manufacturer's published product information. Mate and match accessories with raceway.

CONDUIT BODIES

General: Types, shapes, and sizes as required to suit individual applications and NEC
requirements. Provide matching gasketed covers secured with corrosion-resistant screws.

A. Metallic Conduit and Tubing: Use metallic conduit bodies. Use bodies with threaded hubs

for threaded raceways.

B. Conduit Bodies 1 Inch and Smaller: Use bodies with screw-type EMT connectors.

C. Nonmetallic Conduit and Tubing: Use nonmetallic conduit bodies conforming to UL 514 B.

SURFACE RACEWAYS

A.

General: Sizes and channels as indicated. Provide fittings that match and mate with
raceway.

Surface Metal Raceway: Construct of galvanized steel with snap-on covers, with 1/8-inch
mounting screw knockouts in base approximately 8 inches o.c. Finish with manufacturer's
standard prime coating suitable for painting. Provide raceways of types suitable for each
application required.

Conduit Sizes: All conduit shall be a minimum of 3/4" unless inidcated on the drawings
otherwise.

PART 3 - EXECUTION

3.1 WIRING METHOD

B.

A.

Outdoors and in the Mechanical Rooms: Use the following wiring methods:

Connection to Vibrating Equipment: Including motor-driven equipment: liquidtight flexible
metal conduit.

Buried: PVC schedule 40 conduit. Conduit bends over 22E must be rigid steel.

Indoors: Use the following wiring methods:

Connection to Vibrating Equipment: Including motor-operated equipment: flexible metal
conduit.

Exposed: electrical metallic tubing.

Concealed: electrical metallic tubing.
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3.2

INSTALLATION

A.

General: Install electrical raceways in accordance with manufacturer's written installation
instructions, applicable requirements of NEC, and as follows:

Conceal Conduit and EMT, unless indicated otherwise, within finished walls, ceilings, and
floors. Keep raceways at least 12 inches away from parallel runs of flues and steam or hot
water pipes. Install raceways level and square and at proper elevations.

Elevation of Raceway: Where possible, install horizontal raceway runs above water and
steam piping.

Complete installation of electrical raceways before starting installation of conductors within
raceways.

Provide supports for raceways as specified elsewhere in Division 16.
Prevent foreign matter from entering raceways by using temporary closure protection.

Protect stub-ups from damage where conduits rise from floor slabs. Arrange so curved
portion of bends is not visible above the finished slab.

Make bends and offsets so the inside diameter is not effectively reduced. Unless
otherwise indicated, keep the legs of a bend in the same plane and the straight legs of
offsets parallel. For all bends under the ground, use rigid galvanized steel conduit.

Use raceway fittings that are of types compatible with the associated raceway and suitable
for the use and location. For electrical metallic tubing (EMT), use rigid steel set screw type
fittings (screw must have a full set) except as otherwise indicated. Die-cast fittings shall
not be used. Box connectors 1" and larger shall be insulated, throat type or equal type
plastic bushing. The use of the indenter-type fittings shall be prohibited. Fittings in the
concrete shall be compression type and taped or approved for such use.

Run concealed raceways with a minimum of bends in the shortest practical distance
considering the type of building construction and obstructions except as otherwise
indicated. This does not apply to conduits in crawl spaces.

Raceways embedded in slabs: Install in middle third of the slab thickness where practical
and leave at least 1 inch concrete cover. Tie raceways to reinforcing rods or otherwise
secure them to prevent sagging or shifting during concrete placement. Space raceways
laterally to prevent voids in the concrete. Run conduit larger than 1-inch trade size, parallel
with or at right angles to the main reinforcement; where at right angles to the
reinforcement, the conduit shall be close to one of the supports of the slab. Where
nonmetallic conduit or tubing is used, raceways must be converted to rigid steel conduit
before rising above floor. No PVC allowed above grade nor penetrating structural
elements. Conduits through the floor, concrete and/or earth shall be wrapped with PVC
tape or other approved coating.

Install exposed raceways parallel and perpendicular to nearby surfaces or structural
members and follow the surface contours as much as practical.
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E. Run exposed, parallel, or banked raceways together. Make bends in parallel or banked
runs from the same center line so that the bends are parallel. Factory elbows may be used
in banked runs only where they can be installed parallel. This requires that there be a
change in the plane of the run such as from wall to ceiling and that the raceways be of the
same size. In other cases provide field bends for parallel raceways.

F. Join raceways with fittings designed and approved for the purpose and make joints tight.
Where joints cannot be made tight, use bonding jumpers to provide electrical continuity of
the raceway system. Make raceway terminations tight. Where terminations are subject to
vibration, use bonding bushings or wedges to assure electrical continuity. Where subject
to vibration or dampness, use insulating bushings to protect conductors.

Tighten set screws of threadless fittings with suitable tool.

G. Terminations: Double locknuts and plastic bushing shall be used with all IMC and rigid
conduits.

H. Where terminating in threaded hubs, screw the raceway or fitting tight into the hub so the
end bears against the wire protection shoulder. Where chase nipples are used, align the
raceway so the coupling is square to the box, and tighten the chase nipple so no threads
are exposed.

I. Raceway Expansion Fittings, shall be installed on all raceway runs that cross a building
expansion joint. The fittings shall be OZ type "AX" or approved equal, sized to raceway.
Conduits 1" and larger install OZ type "B" connectors.

J. Install pull wires in empty raceways. Use monofilament plastic line having not less than
200-Ib tensile strength. Leave not less than 12 inches of slack at each end of the pull wire.

K. Telephone and Signal System Raceways 2-Inch Trade Size and Smaller: In addition to the
above requirements, install raceways 2-inch and smaller trade size in maximum lengths at
150 feet and with a maximum of two, 90-deg bonds or equivalent. Install pull or junction
boxes where necessary to comply with these requirements.

L. Install raceway sealing fittings in accordance with the manufacturer's written instructions.
Locate fittings at suitable, approved, accessible locations and fill them with UL- listed
sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings at the following points and elsewhere as indicated:

Where conduits pass from warm locations to cold locations, such as the boundaries of
refrigerated spaces and air-conditioned spaces.

Where required by the NEC.

M. Stub-up Connections: Extend conduits through concrete floor for connection to
freestanding equipment with an adjustable top or coupling threaded inside for plugs and
set flush with the finished floor. Extend conductors to equipment with rigid steel conduit;
flexible metal conduit may be used 6 inches above the floor. Where equipment
connections are not made under this contract, install screwdriver-operated threaded flush
plugs flush with floor.
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N. Flexible Connections: Use short length (maximum of 6 ft.) of flexible conduit for recessed
and semirecessed lighting fixtures, for equipment subject to vibration, noise transmission,
or movement; and for all motors. Install separate ground conductor across flexible
connections. Aluminum flexible conduits shall not be used.

0. Surface Metal Raceway: Install a separate green ground conductor in raceway from the
junction box supplying the raceway to receptacle or fixture ground terminals.

P. Select each surface metal raceway outlet box to which a lighting fixture is attached to be of
sufficient diameter to provide a seat for the fixture canopy.

Q. Install Accessible Junction Boxes: or conduits in conduits runs as required at 100 ft.
intervals on long runs. Each junction box shall be supported independent of the conduit.

R. Install From Each Recessed Branch Panel, five spare 3/4" conduits (capped) into the
ceiling and floor space, when the floor space is not accessible, run six into the ceiling.

3.3 ADJUSTING AND CLEANING

A. Upon completion of installation of raceways, inspect interiors of raceways; clear all blockages
and remove burrs, dirt, and construction debris.

END OF SECTION 16110
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SECTION 16120 - WIRES AND CABLES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

1. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

2. Requirements of the following Division 16 Sections apply to this section: Basic Electrical
Requirements.

1.2 SUMMARY

1. This Section includes wires, cables, and connectors for power, lighting, control and related
systems rated 600 volts and less.

A. Related Sections: The following Sections contain requirements that relate to this
section: Division 16 Section "Electrical Boxes and Fittings" for connectors for
Terminating Cables in boxes and other electrical enclosures.
1.3 QUALITY ASSURANCE
A. Regulatory Requirements: Comply with provisions of the following code:

NFPA 70 "National Electrical Code."

B. Conform to applicable codes and regulations regarding toxicity of combustion products of
insulating materials.

C. UL Compliance: Provide components which are listed and labeled by UL under the following
standards.

UL Std. 83 Thermoplastic-Insulated Wires and Cables.

UL Std. 486A Wire Connectors and Soldering Lugs for Use with Copper
Conductors.

UL Std. 854 Service Entrance Cable.

D. NEMAJ/ICEA Compliance: Provide components which comply with the following standards:

WC-5 Thermoplastic-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy.

E. IEEE Compliance: Provide components which comply with the following standard.

Std. 82 Test procedures for Impulse Voltage Tests on Insulated
Conductors.

PART 2 - PRODUCTS
2.1 MANUFACTURERS
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Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Wire and Cable:

American Insulated Wire Corp.
Brintec Corp.

Carol Cable Co. Inc.

Senator Wire and Cable Co.
Southwire Company.

Connectors for Wires and Cable Conductors:

AMP

3M Company
0O-Z/Gedney Co.
Square D Company.

2.2 WIRES AND CABLES

A.

General: Provide wire and cable suitable for the temperature, conditions and location
where installed.

Conductors: Provide solid conductors for power and lighting circuits no. 10 AWG and
smaller. Provide stranded conductors for sizes no. 8 AWG and larger. All control
conductors shall be THHN/THWN stranded in raceway. Motor loads shall be standard
copper.

Conductor Material: copper for all wires and cables.

Insulation: Provide THHN/THWN insulation for all conductors sizes.

Color Coding for phase identification in accordance with Table 1 in Part 3 below.

Jackets: Factory-applied nylon or PVC external jacketed wires and cables for pulls in
raceways over 100-feet in length, for pulls in raceways with more than three equivalent 90

deg. bends, for pulls in conduits underground or under slabs on grade, and where
indicated.

2.3 CONNECTORS FOR CONDUCTORS

A.

Provide UL-listed factory-fabricated, solderless metal connectors of sizes, ampacity
ratings, materials, types and classes for applications and for services indicated. Use
connectors with temperature ratings equal to or greater than those of the wires upon which
used.

PART 3 - EXECUTION

3.1 WIRING METHOD

WIRES AND CABLES 16120 - 2



LOGAN NATIONAL GUARD ARMORY - BOILER REPLACEMENT

A.

Use the following wiring methods as indicated:
Wire: install all wire in raceway.

3.2 INSTALLATION OF WIRES AND CABLES

A.

B.

General: Install electrical cables, wires, and connectors in compliance with NEC.
Coordinate cable installation with other Work.

Pull conductors simultaneously where more than one is being installed in same raceway.
Use UL listed pulling compound or lubricant, where necessary.

Use pulling means including, fish tape, cable, rope, and basket weave wire/cable grips
which will not damage cables or raceways. Do not use rope hitches for pulling attachment
to wire or cable.

Conceal all cable in finished spaces.

Install exposed cable parallel and perpendicular to surfaces or exposed structural
members, and follow surface contours, where possible.

Keep conductor splices to minimum.

Install splice and tap connectors which possess equivalent or better mechanical strength
and insulation rating than conductors being spliced.

Use splice and tap connectors which are compatible with conductor material.

Provide adequate length of conductors within electrical enclosures and train the conductors
to terminal points with no excess. Bundle multiple conductors, with conductors larger than
no 10 AWG cabled in individual circuits. Make terminations so there is no bare conductor
at the terminal.

Tighten electrical connectors and terminals, including screws and bolts, in accordance with
manufacturer's published torque tightening values. Where manufacturer's torquing
requirements are not indicated, tighten connectors and terminals to comply with tightening
torques specified in UL 486A and UL 486B.

3.3 FIELD QUALITY CONTROL

A.

B.

C.

Prior to energizing, check installed wires and cables with megohm meter to determine
insulation resistance levels to assure requirements are fulfilled.

Prior to energizing, test wires and cables for electrical continuity and for short-circuits.

Subsequent to wire and cable hook-ups, energize circuits and demonstrate proper
functioning. Correct malfunctioning units, and retest to demonstrate compliance.

TABLE 1: Color Coding for Phase Identification:
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Color code secondary service, feeder, and branch circuit conductors with factory applied color
as follows:(FOLLOW THE EXISTING COLOR CODING IF DIFFERENT FROM BELOW)

208/120 Volts Phase 480/277 Volt
Black A Brown

Red B Orange

Blue C Yellow
White Neutral Gray

Green Ground Green

Conductors in sizes #6 and below shall be color coded with the colored insulation. Larger sizes
may be identified with colored tape. Colored tape where used shall be applied at all
terminations, junction boxes and pull boxes.

END OF SECTION 16120
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SECTION 16135 - ELECTRICAL BOXES AND FITTINGS

PART 1 - GENERAL

A

1.2

1.3

RELATED DOCUMENTS:

A.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

This section is a Division-16 Basic Electrical Materials and Methods section, and is a part
of each Division-16 section making reference to electrical wiring boxes and fittings
specified herein.

DESCRIPTION OF WORK:

A. Extent of electrical box and associated fitting work is indicated by drawings and schedules.
B. Types of electrical boxes and fittings specified in this section include the following:

Outlet boxes.

Junction boxes.

Pull boxes.

Floor boxes.

Bushings.

Locknuts.

Knockout closures.

QUALITY ASSURANCE:

A. Manufacturers: Firms regularly engaged in manufacture of electrical boxes and fittings, of
types, sizes, and capacities required, whose products have been in satisfactory use in
similar service for not less than 3 years.

B. Installer's Qualifications: Firm with at least 3 years of successful installation experience on
projects utilizing electrical boxes and fittings similar to those required for this project.

C. NEC Compliance: Comply with NEC as applicable to construction and installation of
electrical wiring boxes and fittings.

D. UL Compliance: Comply with applicable requirements of UL 50, UL 514-Series, and UL
886 pertaining to electrical boxes and fittings. Provide electrical boxes and fittings which
are UL-listed and labeled.

E. NEMA Compliance: Comply with applicable requirements of NEMA Stds/ Pub No.'s OS1,

OS2 and Pub 250 pertaining to outlet and device boxes, covers and box supports.

PART 2 - PRODUCTS

2.1 FABRICATED MATERIALS:
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A. Outlet Boxes: Provide galvanized flat rolled sheet-steel type of the class required to satisfy the
conditions at each outlet, unless indicated. Construct outlet boxes with mounting holes, and
with cable and conduit-size knockout openings in bottom and sides. Provide boxes with
threaded screw holes, with corrosion- resistant cover and grounding screws for fastening
surface and device type box covers, and for equipment type grounding.

B.  Study the building conditions and materials surrounding each outlet prior to installing such
boxes to prevent interference with work of other trades. Switch, telephone and receptacle outlet
boxes: Not less than 4'x4" x 2 1/8" with adapting tile or plaster covers where necessary to set
FLUSH with the finished surfaces. A gang box shall be used where more than one switch or
device is located at one point. Sectional boxes are not acceptable. In masonry wall where a tile
or plaster ring cannot be used, install a single gang 3 1/2" deep box minimum, unless otherwise
noted.

C. Install boxes with rigid supports using metal bar hangers, or 2" x 4", 1" x 6" wood bridging
between studs with screws. Welding boxes directly to metal joist and studs is NOT acceptable.
Boxes set opposite in wall shall have at least 10" of conduit between them.

D. Ceiling fixture outlet boxes shall be 4-inch minimum. Each box shall be supported
independently of the conduit to carry 200 Ibs. Where three or more raceway entrances are
made, use minimum box depth of 2 1/8". Where fixtures are to be installed, provide with
standard 3/8" stud.

E. Outlet Box Accessories: Provide outlet box accessories as required for each installation,
including box supports, mounting ears and brackets, wallboard hangers, box extension rings,
fixture studs, cable clamps and metal straps for supporting outlet boxes, which are compatible
with outlet boxes being used to fulfill installation requirements for individual wiring situations.
Choice of accessories is Installer's code- compliance option.

F. Device Boxes: Provide galvanized coated flat rolled sheet-steel non-gangable device boxes,
suitable for installation at respective locations. Construct device boxes for flush mounting with
mounting holes, and with cable-size knockout openings in bottom and ends, and with threaded
screw holes in end plates for fastening devices. Provide cable clamps and corrosion-resistant
screws for fastening cable clamps, and for equipment type grounding.

G. Junction boxes shall be not less than 4 - 0, with plaster ring and flush with finished surface; 4-S
or 4-0 boxes shall be used for all devices, single or double gang, with proper plaster ring and
covers. Industrial, raised covers shall be used for switch and outlets run on surface. Boxes
shall be securely fastened to the surface with approved anchoring means; wooden plugs shall
not be allowed. J-boxes with 4 or more conduits shall be minimum size of 4 11/16".

H. Device Box Accessories: Provide device box accessories as required for each installation,
including mounting brackets, device box extensions, switch box supports, plaster ears, and
plaster board expandable grip fasteners, which are compatible with device boxes being utilized
to fulfill installation requirements for individual wiring situations.

l. Manufacturers: Subject to compliance with requirements, provide interior outlet boxes of one of
the following:

Bowers

Appleton Electric; Emerson Electric Co.
Midland-Ross Corp.
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Pass and Seymour, Inc.
RACO Div; Harvey Hubbell Inc.
Thomas & Betts Co.

J. Raintight Outlet Boxes: Provide corrosion-resistant cast-metal raintight outlet wiring boxes,
of types, shapes and sizes, including depth of boxes, with threaded conduit holes for
fastening electrical conduit, cast-metal face plates with spring-hinged watertight caps
suitably configured for each application, including face plate gaskets and corrosion-
resistant plugs and fasteners.

K. Manufacturers: Subject to compliance with requirements, provide raintight outlet boxes of
one of the following:

Appleton Electric; Emerson Electric Co.
Arrow-Hart Div; Crouse-Hinds Co.

Bell Electric; Square D Company.
Harvey Hubbell, Inc./RACO
0OZ/Gedney; General Signal Co.

Pass and Seymour, Inc.

L. Junction and Pull Boxes: Provide galvanized code-gage sheet steel junction and pull
boxes, with screw-on covers; of types, shapes and sizes, to suit each respective location
and installation; with welded seams and equipped with stainless steel nuts, bolts, screws
and washers.

M. Manufacturers: Subject to compliance with requirements, provide junction and pull boxes
of one of the following:

Adalet-PLM Div, Scott Fetzer Co.
Appleton Electric; Emerson Electric Co.
Arrow-Hart Div; Crouse-Hinds Co.

Bell Electric; Square D Company.

GTE Corporation.

Keystone Columbia, Inc,

0Z/Gedney Co.; General Signal Co.
Spring City Electrical Mfg Co.

N. Floor Boxes: Provide adjustable floor boxes as indicated on the drawings, with threaded-
conduit-entrance ends, and vertical adjusting rings.

O. Bushings, Knockout Closures and Locknuts: Provide corrosion- resistant box knockout
closures, conduit locknuts and malleable iron conduit bushings, offset connectors, of types
and sizes, to suit respective installation requirements and applications.

P. Manufacturers: Subject to compliance with requirements, provide bushings, knockout
closures, locknuts and connectors of one of the following:

Adalet-PLM Div; Scott Fetzer Co.

AMP, Inc.

Arrow-Hart Div; Crouse-Hinds Co.
Appleton Electric Co.; Emerson Electric Co.
Bell Electric; Square D Co.
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Bowers

Midland-Ross Corp.

Midwest Electric; Cooper Industries Inc.
0Z/Gedney Co.; General Signal Co.
RACO Div; Harvey Hubbell Inc.
Thomas & Betts Co., Inc.

PART 3 - EXECUTION

3.1 INSTALLATION OF ELECTRICAL BOXES AND FITTINGS:

A.

K.

L.

General: Install electrical boxes and fittings as indicated, in accordance with
manufacturer's written instructions, applicable requirements of NEC and NECA's "Standard
of Installation", and in accordance with recognized industry practices to fulfill project
requirements.

Coordinate installation of electrical boxes and fittings with wire/ cable, wiring devices, and
raceway installation work.

Provide weathertight outlets for interior and exterior locations exposed to weather or
moisture.

Provide knockout closures to cap unused knockout holes where blanks have been
removed.

Install electrical boxes in those locations which ensure ready accessibility to enclosed
electrical wiring.

Avoid installing boxes back-to-back in walls. Provide not less than 6" (150 mm) separation.
Position recessed outlet boxes accurately to allow for surface finish thickness.

Set floor boxes level and flush with finish flooring material.

Avoid using round boxes where conduit must enter box through side of box, which would
result in difficult and insecure connections when fastened with locknut or bushing on

rounded surfaces.

Fasten electrical boxes firmly and rigidly to substrates, or structural surfaces to which
attached, or solidly embed electrical boxes in concrete or masonry.

Provide electrical connections for installed boxes.

Subsequent to installation of boxes, protect boxes from construction debris and damage.

3.2 GROUNDING:

A. Upon completion of installation work, properly ground electrical boxes and demonstrate
compliance with requirements.

END OF SECTION 16135
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SECTION 16170 - CIRCUIT AND MOTOR DISCONNECTS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Requirements of the following Division 16 Sections apply to this section:

Basic Electrical Requirements
Fuses

1.2 SUMMARY

A. This Section includes circuit and motor disconnects.

B. Related Sections: The following sections contain requirements that relate to this section:
Division 16 Section "Wiring Devices" for snap switches used as motor disconnects.

1.3 SUBMITTALS

A. Product data for each type of product specified.

B. Maintenance data for circuit and motor disconnects, for inclusion in Operation and
Maintenance Manual specified in Division 1 and Division 16 Section "Basic Electrical
Requirements."

1.4 QUALITY ASSURANCE

A. Electrical Component Standards: Provide components complying with NFPA 70 "National
Electrical Code" and which are listed and labeled by UL. Comply with UL Standard 98 and
NEMA Standard KS 1.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

General Electric Co.
Square D Company.
ITE

2.2 CIRCUIT AND MOTOR DISCONNECT SWITCHES
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A. General: Provide circuit and motor disconnect switches in types, sizes, duties, features
ratings, and enclosures as indicated. Provide NEMA 1 enclosure except for outdoor
switches, and other indicated locations provide NEMA 3R enclosures with raintight hubs.
For motor and motor starter disconnects, provide units with horsepower ratings suitable to
the loads.

A. Fusible Switches: heavy duty switches, with fuses of classes and current ratings indicated.
See Section "FUSES" for specifications. Where current limiting fuses are indicated, provide switches
with non-interchangeable feature suitable only for current limiting type fuses.

B. Non-fusible Disconnects: heavy duty switches of classes and current ratings as indicated.

PART 3 - EXECUTION
3.1 INSTALLATION OF CIRCUIT AND MOTOR DISCONNECTS

A. General: Provide circuit and motor disconnect switches as indicated and where required by the
above Code. Comply with switch manufacturers' printed installation instructions.

3.2 FIELD QUALITY CONTROL

A. Testing: Subsequent to completion of installation of electrical disconnect switches,
energize circuits and demonstrate capability and compliance with requirements. Except as
otherwise indicated, do not test switches by operating them under load. However, demonstrate
switch operation through six opening/closing cycles with circuit unloaded. Open each switch
enclosure for inspection of interior, mechanical and electrical connections, fuse installation, and for
verification of type and rating of fuses installed. Correct deficiencies then retest to demonstrate
compliance. Remove and replace defective units with new units and retest.

END OF SECTION 16170
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SECTION 16190 - SUPPORTING DEVICES

PART 1 - GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Requirements of the following Division 16 Sections apply to this section:
1. "Basic Electrical Requirements."”
2. "Basic Electrical Materials and Methods."

1.2 SUMMARY

A. This Section includes secure support from the building structure for electrical items by means
of hangers, supports, anchors, sleeves, inserts, seals, and associated fastenings.

B. Related Sections: The following Sections contains requirements that relate to this Section:

1. Division 3 Section "Concrete Accessories" for inserts, anchors, and sleeves to be
installed in concrete for use with supporting devices.

2. Refer to other Division 16 sections for additional specific support requirements that may
be applicable to specific items.
1.3 QUALITY ASSURANCE

A. Electrical Component Standard: Components and installation shall comply with NFPA 70
"National Electrical Code."

B. Electrical components shall be listed and labeled by UL, ETL, CSA, or other approved,
nationally recognized testing and listing agency that provides third-party certification follow-up
services.

PART 2 - PRODUCTS

21 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Slotted Metal Angle and U-Channel Systems:

a. Allied Tube & Conduit
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2.2

2.3

American Electric

B-Line Systems, Inc.

Cinch Clamp Co., Inc.

GS Metals Corp.

Haydon Corp.

Kin-Line, Inc.

Unistrut Diversified Products

S@mpaooT

2. Conduit Sealing Bushings:

Bridgeport Fittings, Inc.
.Cooper Industries, Inc.
Elliott Electric Mfg. Corp.
GS Metals Corp.

Killark Electric Mfg. Co.
Madison Equipment Co.
L.E. Mason Co.
0O-Z/Gedney

Producto Electric Corp.
Raco, Inc.

Red Seal Electric Corp.
l. Spring City Electrical Mgf. Co.
m. Thomas & Betts Corp.

AT T S@moeoooTy

COATINGS

Coating: Supports, support hardware, and fasteners shall be protected with zinc coating or with
treatment of equivalent corrosion resistance using approved alternative treatment, finish, or
inherent material characteristic. Products for use outdoors shall be hot-dip galvanized.

MANUFACTURED SUPPORTING DEVICES

Raceway Supports: Clevis hangers, riser clamps, conduit straps, threaded C-clamps with
retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps.

Fasteners: Types, materials, and construction features as follows:

1. Toggle Bolts: All steel springhead type.
2. Powder-Driven Threaded Studs: Heat-treated steel, designed specifically for the intended
service.

Conduit Sealing Bushings: Factory-fabricated watertight conduit sealing bushing assemblies
suitable for sealing around conduit, or tubing passing through concrete floors and walls.
Construct seals with steel sleeve, malleable iron body, neoprene sealing grommets or rings,
metal pressure rings, pressure clamps, and cap screws.

U-Channel Systems: 16-gage steel channels, with 9/16-inch-diameter holes, at a minimum
of 8 inches on center, in top surface. Provide fittings and accessories that mate and match with
U-channel and are of the same manufacture.
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2.4

FABRICATED SUPPORTING DEVICES

General: Shop- or field-fabricated supports or manufactured supports assembled from U-
channel components.

Steel Brackets: Fabricated of angles, channels, and other standard structural shapes.
Connect with welds and machine bolts to form rigid supports.

PART 3 - EXECUTION

3.1

INSTALLATION

Install supporting devices to fasten electrical components securely and permanently in
accordance with NEC requirements.

Coordinate with the building structural system and with other electrical installation.

Raceway Supports: Comply with the NEC, according to seismic zone 3 and the following
requirements:

1. Conform to manufacturer's recommendations for selection and installation of supports.

2. Strength of each support shall be adequate to carry present and future load multiplied by
a safety factor of at least four. Where this determination results in a safety allowance of
less than 200 Ibs, provide additional strength until there is a minimum of 200 Ibs safety
allowance in the strength of each support.

3. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary
to support raceways. Provide U-bolts, clamps, attachments, and other hardware
necessary for hanger assembly and for securing hanger rods and conduits.

4. Support parallel runs of horizontal raceways together on trapeze-type hangers.

5. Support individual horizontal raceways by separate pipe hangers. Spring steel fasteners
may be used in lieu of hangers only for 1-1/2-inch and smaller raceways serving lighting
and receptacle branch circuits above suspended ceilings only. For hanger rods with
spring steel fasteners, use 1/4-inch-diameter or larger threaded steel. Use spring steel
fasteners that are specifically designed for supporting single conduits or tubing according
to seismic zone 3.

6. Space supports for raceways in accordance with Table | of this section. Space supports
for raceway types not covered by the above in accordance with NEC.

7. Support support raceways to the structure at intervals not to exceed eighth foot on

centers and within 12" of each junction outlet, device box, fittings or 90E elbows,
minimum of two straps per ten foot run.
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8. In vertical runs, arrange support so the load produced by the weight of the raceway and
the enclosed conductors is carried entirely by the conduit supports with no weight load on
raceway terminals.

D. Miscellaneous Supports: Support miscellaneous electrical components as required to produce
the same structural safety factors as specified for raceway supports and according to seismic
zone 3. Install metal channel racks for mounting cabinets, panelboards, disconnects, control
enclosures, pull boxes, junction boxes, transformers, switchgears, generators, 2" conduit runs
and larger, and other devices.

E. In open overhead spaces, cast boxes threaded to raceways need not be supported separately
except where used for fixture support; support sheet metal boxes directly from the building
structure or by bar hangers. Where bar hangers are used, attach the bar to raceways on
opposite sides of the box and support the raceway with an approved type of fastener not more
than 24 inches from the box.

F. Fastening: Unless otherwise indicated, fasten electrical items and their supporting hardware
securely to the building structure, including but not limited to conduits, raceways, panelboards,
boxes, disconnect switches, and control components in accordance with the following:

1. Fasten by means of wood screws or screw-type nails on wood, toggle bolts on hollow
masonry units, concrete inserts or expansion bolts on concrete or solid masonry, and
machine screws, welded threaded studs, or spring-tension clamps on steel. Threaded
studs driven by a powder charge and provided with lock washers and nuts may be used
instead of expansion bolts and machine or wood screws. Do not weld conduit, pipe
straps, or items other than threaded studs to steel structures. In partitions of light steel
construction, use sheet metal screws.

2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth of
more than 3/4 inch in concrete shall not cut the main reinforcing bars. Fill holes that are
not used.

3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof test

load. Use vibration- and shock- resistant fasteners for attachments to concrete slabs.
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TABLE I: SPACING FOR RACEWAY SUPPORTS

Raceway No. of Location Maximum Spacing of
Size Conductors Supports (Feet)
(Inches) in Run RMC&IMC* EMT RNC

HORIZONTAL RUNS

1/2,3/4 lor2 Flat ceiling or wall. 7 7 3
1/2,3/4 lor2 Where it is difficult

to provide supports

except at intervals

fixed by the building

construction. 7 7
1/2,3/4 3 or more Any location. 7 7
1/2-1 3 or more Any location.
1 & larger lor2 Flat ceiling or wall. 6 6
1 & larger lor2 Where it is difficult

to provide supports
except at intervals
fixed by the building

construction. 8 8
1 & larger 3 or more Any location. 8 8
Any Concealed. 8 8

VERTICAL RUNS

1/2,3/4 Exposed. 7
1,1-1/4 Exposed. 8 8
1-1/2 and

larger Exposed. 8 8
Upto?2 Shaftway. 8 8
2-1/2 Shaftway. 8 8
3 & larger Shaftway. 8 8
Any Concealed. 8 8

* Maximum spacings for IMC above apply to straight runs only. Otherwise the maximums for EMT apply.

Abbreviations: EMT Electrical metallic tubing.
IMC Intermediate metallic conduit.
RMC Rigid metallic conduit.

RNCRIigid nonmetallic conduit.

END OF SECTION 16190
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SECTION 16195 - ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1

1.2

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B. Requirements of the following Division 16 Sections apply to this section:
"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."

SUMMARY

A. This Section includes identification of electrical materials, equipment, and installations. It
includes requirements for electrical identification components including but not limited to the
following:

Buried electrical line warnings.

Identification labeling for raceways, cables, and conductors.

Operational instruction signs.

Warning and caution signs.

Equipment labels and signs.

Related Sections: The following Sections contain requirements that relate to this Section;
Division 9 Section "Painting" for related identification requirements.

Division 16 Section "Wires and Cables" for requirements for color coding of conductors for
phase identification.

Refer to other Division 16 sections for additional specific electrical identification associated
with specific items.

1.3 QUALITY ASSURANCE

A.

Electrical Component Standard: Components and installation shall comply with NFPA 70
"National Electrical Code."

PART 2 - PRODUCTS

2.1 MANUFACTURERS
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Manufacturers:  Subject to compliance with requirements, provide products by the
following:

American Labelmark Co.
Calpico, Inc.

Cole-Flex Corp.

Emed Co., Inc.
George-Ingraham Corp.
Ideal Industries, Inc.
Kraftbilt

LEM Products, Inc.

Markal Corp.

National Band and Tag Co.
Panduit Corp.

Radar Engineers Div., EPIC Corp.
Seton Name Plate Co.
Standard Signs, Inc.
W.H.Brady, Co.

2.2 ELECTRICAL IDENTIFICATION PRODUCTS

1.

Underground Line Marking Tape: Permanent, bright-colored, continuous-printed, magnetic

tracking colored PVC type for direct-burial service not less than 6 inches wide by 4 mils thick.
Printed legend indicative of general type of underground line below.

B.

Wire/Cable designation Tape Markers: Vinyl or vinyl-cloth, self- adhesive, wraparound,
cable/conductor markers with preprinted numbers and letter.

Aluminum, Wraparound, Cable Marker Bands: Bands cut from 0.014- inch thick, aluminum
sheet, fitted with slots or ears for securing permanently around wire or cable jacket or
around groups of conductors. Provide for legend application with stamped letters or
numbers.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Install identification devices in accordance with manufacturer's written instructions and
requirements of NEC.

Sequence of Work: Where identification is to be applied to surfaces that require finish,
install identification after completion of finish work.

Conduit Identification:

1. Underground Electrical Line Identification: During trench backfilling, for exterior
underground power and signal lines, install continuous underground plastic line
marker, located directly above line at 6 to 8 inches below finished grade. Where
multiple lines installed in a common trench or concrete envelope, do not exceed an
overall width of 16 inches; install a single line marker.
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2. Install line marker for underground wiring, both direct-buried and in raceway.

D. Conductor Color Coding: Provide color coding for secondary service, feeder, and branch
circuit conductors throughout the project secondary electrical system as follows: (FOLLOW THE
EXISTING COLOR CODING IF DIFFERENT FROM BELOW)

208/120 Volts Phase 480/277 Volt

Black A Brown

Red B Orange

Blue C Yellow
White Neutral Gray
Green Ground Green

A. Use conductors with color factory-applied the entire length of the conductors except as
follows:

1. The following field-applied color-coding methods may be used in lieu of factory-coded
wire for sizes larger than No. 10 AWG.

E. Apply colored, pressure-sensitive plastic tape in half- lapped turns for a distance of 6
inches from terminal points and in boxes where splices or taps are made. Apply the last two
laps of tape with no tension to prevent possible unwinding. Use 1-inch-wide tape in colors as
specified. Do not obliterate cable identification markings by taping. Tape locations may be
adjusted slightly to prevent such obliteration.

F. In lieu of pressure-sensitive tape, colored cable ties may be used for color identification.
Apply three ties of specified color to each wire at each terminal or splice point starting 3 inches
from the terminal and spaced 3 inches apart. Apply with a special tool or pliers, tighten for snug
fit, and cut off excess length.

G. Tag or label conductors as follows:

H. Future Connections: Conductors indicated to be for future connection or connection under
another contract with identification indicating source and circuit numbers.

I.  Apply warning, caution, and instruction signs and stencils as follows:

Install warning, caution, or instruction signs where required by NEC, where indicated, or
where reasonably required to assure safe operation and maintenance of electrical systems
and of the items to which they connect. Install engraved plastic- laminated instruction
signs with approved legend where instructions or explanations are needed for system or
equipment operation. Install butyrate signs with metal backing for outdoor items.

J. Install equipment/system circuit/device identification as follows:

Apply equipment identification labels of engraved plastic- laminate on each major unit of
electrical equipment in building, including central or master unit of each electrical system.
This includes communication/signal/alarm systems, unless unit is specified with its own
self-explanatory identification. Except as otherwise indicated, provide single line of text,
with 1/2-inch-high lettering on 1-1/2-inch-high label (2-inch-high where two lines are
required), white lettering in black field. Text shall match terminology and numbering of the
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Contract Documents and shop drawings. Apply labels for each unit of the following
categories of electrical equipment.

Panelboards.

Electrical switchboards.

Motor control centers.

Motor starters.

K. Apply circuit/control/item designation labels of engraved plastic laminate for disconnect
switches, breakers, pushbuttons, pilot lights, motor control centers, and similar items for
power distribution and control components above, except panelboards and alarm/signal
components, where labeling is specified elsewhere. For panelboards, provide framed,
typed circuit schedules with explicit description and identification of items controlled by
each individual breaker.

L. Install labels at locations indicated and at locations for best convenience of viewing without

interference with operation and maintenance of equipment.

END OF SECTION 16195
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SECTION 16477 - FUSES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions apply to the work of this section.

B. Division-16 Basic Electrical Materials and Methods sections apply to work of this section.
1.2 SUMMARY:

A. Extent of fuse work required by this section is indicated by drawings, and by
requirements of this section.

B. Refer to other Division-16 sections for the following items; not work of this section.
C. Motor disconnects.
1.3 SYSTEM DESCRIPTION:
A. Types of fuses specified in this section include the following:
B. Class RKI time-delay.
1.4 SUBMITTALS:

A. Product Data: Submit manufacturer's technical product data on fuses, including
specifications, electrical characteristics, installation instructions, furnished specialties
and accessories. In addition, include voltages and current ratings, interrupting
ratings, current limitation ratings, time-current trip characteristic curves, and mounting
requirements.

B. Codes and Standards:

1. UL Compliance and Labeling: Comply with applicable provisions of UL
198D, "High-Interrupting-Capacity Class K Fuses". Provide overcurrent

protective devices which are UL-listed and labeled.

2. NEC Compliance: Comply with NEC as applicable to construction and
installation of fusible devices.

3. ANSI Compliance: Comply with applicable requirements of ANSI C97.1
"Low-Voltage Cartridge Fuses 600 Volts or Less".

15 MAINTENANCE:

A. Extra Materials:
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B.
2'x2'x1'.

1. Maintenance Stock, Fuses: For types and ratings required, furnish additional
fuses, amounting to one unit for every 5 installed units, but not less than one
set of 3 of each kind in each building.

Provide NEMA 1 fuse box in each electrical room for spare fuses. Minimum size:

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS:

B.

FUSES:

A.

Manufacturers: Subject to compliance with requirements, provide fuses of one of the
following:

Bussmann Div; Cooper Industries.
Shawmut Div; Gould Inc.
Little Fuse.

General: Except as otherwise indicated, provide fuses of types, sizes, ratings, and
average time-current and peak let-through current characteristics indicated, which
comply with manufacturer's standard design, materials, and constructed in
accordance with published product information, and with industry standards and
configurations.

Class RK1 Time-Delay Fuses: Provide UL Class RK1 time-delay fuses rated 600-
volts, 60 Hz, 400 amperes, with 200,000 RMS symmetrical interrupting current rating
for protecting motors and circuit- breakers.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION OF FUSES:

A.

C.

Install fuses as indicated, in accordance with manufacturer's written instructions and
with recognized industry practices to ensure that protective devices comply with
requirements. Comply with NEC, and NEMA standards for installation of fuses.

Coordinate with other work, including electrical wiring, as necessary, to interface
installation of fuses with other work.

Install fuses in fused switches, if any.

FIELD QUALITY CONTROL:

A.

Prior to energization of fusible devices, test devices for continuity of circuitry and for

short-circuits.  Replace malfunctioning units with new units, and then demonstrate
compliance with requirements.

END OF SECTION 16477
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SECTION 16480 - MOTOR CONTROLLERS

PART 1 - GENERAL:

1.1 RELATED DOCUMENTS:

A.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

Division-16 Basic Electrical Materials and Methods sections apply to work specified in this
section.

1.2 SUMMARY:

A.

B.

Extent of motor controller work is indicated by drawings and schedules.

Types of motor controllers specified in this section include the following:

Combination. Fractional HP manual.

Work of this section includes wires/cables, raceways, electrical boxes and fittings, as
specified in Division-16 Basic Electrical Materials and Methods sections, and used in
conjunction with motor controllers.

Refer to applicable Division-16 Basic Electrical Materials and Methods sections for

wires/cables, electrical raceways, and boxes and fittings required in connection with motor
controllers.

1.3 SUBMITTALS:

A.

Product Data: Submit manufacturer's data and installation instructions on motor
controllers.

Shop Drawings: Submit shop drawings of motor controllers showing accurately scaled
equipment locations and spatial relationships to associated motors and equipment.

Wiring Diagrams: Submit power and control wiring diagrams for motor controllers showing
connections to electrical power panels, feeders, and equipment. Differentiate between
portions of wiring which are manufacturer-installed and portions which are field-installed.

1.4 QUALITY ASSURANCE:

A.

Manufacturer's Qualifications: Firms regularly engaged in manufacture of motor controllers
of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

Installer's Qualifications: Firm with at least 3 years of successful installation experience
with projects utilizing motor controller work similar to that required for this project.

Codes and Standards:
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Electrical Code Compliance: Comply with applicable local electrical code requirements of
the authority having jurisdiction and NEC Articles 220, 250, and 430, as applicable to
installation, and construction of motor controllers.

NFPA Compliance: Comply with applicable requirements of NFPA 70E, "Standard for
Electrical Safety Requirements for Employee Workplaces."

UL Compliance: Comply with applicable requirements of UL 486A and B, and UL 508,
pertaining to installation of motor controllers. Provide controllers and components which
are UL-listed and labeled.

IEEE Compliance: Comply with recommended practices contained in IEEE Standard 241,
"Recommended Practice for Electric Power Systems in Commercial Buildings," pertaining
to motor controllers.

NEMA Compliance: Comply with applicable requirements of NEMA Standard ICS 2,
"Industrial Control Devices, Controllers and Assemblies”, and Pub No. 250, "Enclosures for
Electrical Equipment (1000 Volts Maximum)", pertaining to motor controllers and
enclosures.

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING:

A.

Deliver motor controllers and components properly packaged in factory-fabricated type
containers.

Store motor controllers and components in original packaging and in a clean dry space;
protect from weather and construction traffic.

Handle motor controllers and components carefully to avoid breakages, impacts, denting
and scoring finishes. Do not install damaged equipment; replace and return damaged units
to equipment manufacturer.

1.6 SEQUENCING AND SCHEDULING:

A.

Coordinate with other electrical work including wires/cables, electrical boxes and fittings,
and raceways, to properly interface installation of motor controllers with other work.

Sequence motor controller installation work with other work to minimize possibility of
damage and soiling during remainder of construction period.

1.7 MAINTENANCE:

A.

Maintenance Data: Submit maintenance data and parts list for each motor controller and
component; including "trouble shooting" maintenance guide. Include that data, product
data and shop drawings in a maintenance manual; in accordance with requirements of
Division 1.

Maintenance Stock, Fuses: For types and ratings required, furnish additional fuses,
amounting to one unit for every 10 installed units, but not less than 5 units of each.

PART 2 - PRODUCTS
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2.1 MANUFACTURERS:

A.

Manufacturers: Subject to compliance with requirements, provide motor controllers of one
of the following (for each type and rating of motor controller):

Allen-Bradley Co.

Appleton Electric Co.; Subsidiary of Emerson Electric Co.
Crouse-Hinds Co.

Furnas Electric Co.

General Electric Co.

GTE Products Corp.

Square D Co.

ITE

2.2 MOTOR CONTROLLERS:

A.

General: Except as otherwise indicated, provide motor controllers and ancillary

components which comply with manufacturer's standard materials, design and construction in
accordance with published product information, and as required for a complete installation.

B.

Combination Controllers: Provide full-voltage alternating- current combination reversing
controllers, consisting of controller and fused disconnect switch mounted in common
enclosure, of types, sizes, ratings, and NEMA sizes indicated. Provide a control power
transformer, HOA switch, pilot light, and auxiliary contacts (2 N.O., 2 N.C.). Provide
manual reset overload relays. Provide operating handle for disconnect switch mechanism
with indication and control of switch position, with enclosure door either opened or closed,
and capable of being locked in OFF position with three padlocks. Construct and mount
controllers and disconnect switches in single NEMA Type 1 enclosure; coat with
manufacturer's standard color finish.

Combination Reversing Controllers: Provide full-voltage alternating- current combination
reversing controllers, consisting of controller and fused disconnect switch mounted in
common enclosure, of types, sizes, ratings, and NEMA sizes indicated. Provide a control
power transformer, HOA switch, pilot light, and auxiliary contacts (2 N.O., 2 N.C.). Provide
manual reset overload relays. Provide operating handle for disconnect switch mechanism
with indication and control of switch position, with enclosure door either opened or closed,
and capable of being locked in OFF position with three padlocks. Construct and mount
controllers and disconnect switches in single NEMA Type 1 enclosure; coat with
manufacturer's standard color finish.

Fractional HP Manual Controllers: Provide single-phase fractional HP manual motor
controllers, of sizes and ratings indicated. Equip with manually operated quick-make,
quick-break toggle mechanisms; and with one-piece melting alloy type thermal units.
Controller to become inoperative when thermal unit is removed. Provide controllers with
double break silver alloy contacts, visible from both sides of controller; red pilot lights, and
switch capable of being padlocked-OFF. Enclose controller unit in NEMA Type 1 general
purpose enclosure suitable for flush mounting; coat with manufacturer's standard color
finish.

PART 3 - EXECUTION
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3.1

3.2

3.3

3.4

3.5

3.6

EXAMINATION:

A.

Examine areas and conditions under which motor controllers are to be installed, and notify
Contractor in writing of conditions detrimental to proper completion of the work. Do not
proceed with the work until unsatisfactory conditions have been corrected in a manner
acceptable to Installer.

INSTALLATION OF MOTOR CONTROLLERS:

A.

Install motor controllers where indicated, in accordance with equipment manufacturer's

written instructions and with recognized industry practices; complying with applicable rules of
NEC, UL and NEMA standards, to insure that products fulfill requirements.

B.

C.

Tighten connectors and terminals, including screws and bolts, in accordance with
equipment manufacturer's published torque tightening values for equipment connectors.
Where manufacturer's torquing requirements are not indicated, tighten connectors and
terminals to comply with tightening torques specified in UL Standards 486A and B, and the
National Electrical Code.

Install fuses, of sizes indicated, in each fusible disconnect switch, if any.

FIELD QUALITY CONTROL:

A. Prior to energization of motor controller equipment, check with ground resistance tester,
phase-to-phase and phase-to-ground insulation resistance levels to ensure requirements
are fulfilled.

B. Prior to energization, check circuitry for electrical continuity, and for short-circuits.

C. Ensure that direction of rotation of each motor fulfills requirements.

GROUNDING:

Provide equipment grounding connections for motor controller equipment as indicated.

Tighten connections to comply with tightening torques specified in UL Standard 486A to assure
permanent and effective grounding.

ADJUSTING AND CLEANING:

A.

B.

Adjust operating mechanisms, where necessary, for free mechanical movement.

Touch-up scratched or marred enclosure surfaces to match original finishes.

DEMONSTRATION:

A.

Upon completion of installation of motor controller equipment and electrical circuitry,
energize controller circuitry and demonstrate functioning of equipment in accordance with
requirements. Where possible, correct malfunctioning units at site, then retest to
demonstrate compliance; otherwise, remove and replace with new units, and retest to
demonstrate compliance.

END OF SECTION 16480
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SECTION 16660 - SEISMIC BRACING

PART 1 - GENERAL

1.1

1.2

1.3

14

GENERAL CONDITIONS

A.

The General Conditions, Supplementary General Conditions Alternates and Addenda,
Applicable Drawings and the Technical Specifications shall apply to all work under this
division.

SCOPE OF WORK

A.

The materials covered by these specifications consists of furnishing all labor, material and
equipment necessary to complete the seismic bracing for all work provided under Division
16000.

The work shall include all electrical isolated and non-isolated equipment, fixtures,
raceways, panelboards, engine generator, etc.

CODES - REGULATIONS

A.

In the installation of this work, comply in every way with the requirements of the laws,
ordinances and rules of the system design and installation shall be based on the
International Building Code and other standards listed below.

Reference Standards

NFPA bulletin 90A, current edition
UL Standard 181
Tri-services manual, fagel etal 1973

If a conflict occurs between these rules and this specification, the rules are to govern.
Accept this condition upon submitting bid, and no extra charge will be allowed after the
contract is awarded. This shall not be construed as relieving the contractor from complying
with any requirements on the plans or specifications which may be in excess of
requirements of the hereinbefore mentioned rules and not contrary to same. Contractor
shall bear all costs arising from the installation of any materials or equipment which is in
conflict with the above mentioned codes or ordinances.

Obtain approvals, inspections, etc., required by code. All fees shall be included in the
contract price. The contractor shall furnish a certificate of approval to the Owners
Representative from the inspection authority at completion of the work.

MATERIALS AND WORKMANSHIP

A.

All materials and equipment furnished and installed shall be first quality, new and meet the
standards of NEMA, IPCEA, LS, UL, NFPA, UBC, UOSH, NEC, and shall bear their label
wherever standards have been established and label service is available. Where materials
and equipment are specified by manufacturer's name, the type and quality required is
thereby denoted. The Owners Representative shall be afforded every facility, deemed
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necessary to inspect and examine the materials and apparatus being installed to provide
their quality, skill and competency of workmanship.

Workmanship shall be the best quality of its kind for the respective industries, trades, crafts
and practices and shall be acceptable in every respect to the Owner's Representative.
Nothing contained herein shall relieve the contractor from making good and perfect work in
all details of construction.

The contractor shall work in harmony with the Owner's Representative and with other
contractors, companies or individuals working in connection with this project.
Imperfections or errors by other contractors shall not relieve responsibility of this
contractor. Store materials orderly and clean up without interference with other trades.

1.5 QUALITY ASSURANCE

A.

The contractor shall be held responsible for purchasing and installing vibrator isolators,
flexible connections, rigid steel frames, concrete inertia bases, anchors, inserts, hangers,
and attachments, seismic bracing and snubbers as required for seismic control and
prevention of the transmission of vibration for both isolated and non-isolated systems.

Manufacturers and suppliers approved for use by the contractors Mason Industries, Inc.,
Korfund, and Amber/Booth Company.

The approved manufacturer or supplier shall be totally responsible for the fabrication and
operation of the seismic bracing components specified herein for al isolated equipment,
non-isolated equipment, fixtures, raceways, etc.

1.6 GUARANTEE

A.

The entire electrical system installed under this contract shall be left in proper working
order and be in compliance with the drawings, specifications and/or authorized changes to
the satisfaction of the Owner's Representative. Without additional charge, replace any
work or materials which develop defects, except from ordinary wear, within one year from
the date of substantial completion.

PART 2 - PRODUCTS

2.1 RACEWAYS, ENGINE GENERATOR, PANELBOARDS, LIGHTING FIXTURES, ETC.

A.

All equipment shall be installed according to 1982 Uniform Building Code Sec. 2312 (g):
Cp Factor Table 23j, | Factor Table 23K. | Factor Table 23K. In addition the vertical
forces, restraint requirements shall be computed as .59 the value of the lateral forces.

All raceway shall be protected against seismic disturbances except as noted below:

All electrical conduit less than 2" inside diameter.

PART 3 - EXECUTION

3.1 SEISMIC REQUIREMENTS
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A. All electrical work shall be braced or supported to withstand seismic disturbances and
remain operational. Furnish all labor, materials and equipment to provide protection
against seismic disturbances and remain in place.

END OF SECTION 16660
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